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© Heteroarylpiperidines, pyrrolidines, and piperazines are useful as antipsychotic and analgesic agents. The 
compounds are especially useful for treating psychoses by administering to a mammal a psychoses - treating 
effective amount of one of the compounds. The compounds are also useful as analgesics by administering a 
pain - relieving effective amount of one of the compounds to a mammal. 



BNSDOCID: <EP 05421 36A1_I_> 



Rank Xerox (UK) Business Services 

<3. 10/3.6/3.3. 1) 



EP0 542 136 A1 



CROSS-REFERENCE TO RELATED APPLICATION 

This application is a continuation-in-part of application Serial No. 788,269, filed November 5, 1991 
(Attorney Docket No. 02489-0028-03000), which is a continuation-in-part of application Serial No. 

5 944,705, filed September 5, 1991 (Attorney Docket No. 02489-0028-04000), which is a continuation of 
application Serial No. 619,825, filed November 29, 1990 (Attorney Docket No. 02489-0028-02000), now 
abandoned, which is a continuation of application Serial No. 456,790, filed December 29, 1989 (Attorney 
Docket No. 02489-0028-01000), now abandoned, which is a continuation-in-part of application Serial 
No. 354,411, filed May 19, 1989, (Attorney Docket Nos. 02489-0028-00000 and HR-1161), now 

w abandoned. The entire disclosure of these applications is relied upon and incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

This invention relates to heteroarylpiperidines, pyrrolidines and piperazines. More particularly, this 
15 invention relates to heteroarylpiperidines, pyrrolidines and piperazines having antipsychotic activity and to 
their use as antipsychotic drugs. 

The therapeutic treatment of schizophrenic patients by administration of neuroleptic drugs, such as 
chlorpromazine, haloperidol, sulpiride, and chemically closely related compounds, is widespread. While 
control of schizophrenic symptoms has been successful, treatment with these drugs does not cure the 
20 psychotic patient, who will almost certainly relapse if medication is discontinued. There exists a continuing 
need in the art for antipsychotic drugs for the treatment of psychoses. 

Moreover, some of the known neuroleptics produce unwanted side effects. For example, the side 
effects of many antipsychotic drugs include the so-called extrapyramidal symptoms, such as rigidity and 
tremor, continuous restless walking, and tardive dyskinesia which causes facial grimacing, and involuntary 
25 movements of the face and extremities. Orthostatic hypotension is also common. Thus, there also exists a 
need in the art for antipsychotic drugs that produce fewer or less severe manifestations of these common 
side effects. 

Moreover, there has been a need for drugs that can produce other biological effects. For example, relief 
from pain has been an age-old aspiration which has led to the discovery of natural and synthetic 
30 analgetics. Nevertheless, the need for safe and effective analgetics has continued to the present day. 

SUMMARY OF THE INVENTION 



35 



40 



This invention aids in fulfilling these needs in the art by providing a compound of the* formula: 



(i) 




45 wherein 

Xis -O-, -S-, 



50 



-NH, or -N-R2; 



R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, alkanoyl, 
and phenylsulfonyl groups; 
55 p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl, 
nitro, or amino, when p is 1 ; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is - O - ; 
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Qi is selected from the group consisting of: 



5 




w and 
(b) 



75 



20 where Z is 




25 

and 

Y 2 is selected from the group consisting of: 
(D 



35 




40 in which (Ri) is -(CH 2 ) n - where n is 2, 3, 4, or 5; or 

— CH2 — CH — CH — CH2 ~ , 

— CH2 — C = C - CR2 — , 

— CH 2 - CH = CH - CH 2 - CH 2 - , 
45 - CH 2 - CH 2 - CH = CH - CH 2 - , 

— CH 2 - C = C - CH 2 - CH 2 - , or 

— CH2 - CH2 - C = C - CH2 ~ , 

the -CH = CH- bond being cis or trans; and R and m are as defined hereinafter; 

so (2) 



55 



3 
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70 



where R 3 is H or - 0CH 3 and n has the above meaning; 
(3) 



15 



-(CH 2 ) n -0 



N — , 



20 



R 4 is hydrogen, lower alkyi, lower alkoxy, amino, monoor dialkylamino, Ci -C 3 acyl amino, d 
C 6 alkanoyl, trifluoromethyl, chlorine, fluorine, bromine, 
or 



25 



Pi 



in which aryl is phenyl or 

30 



35 




9 



where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylamino, lower dialkylamino, nitro, cyano, trifluoromethyl, trifluoromethoxy; 
40 where n has the above meaning; 

(4) 



45 



50 




where n and R 4 are as previously defined; 

55 (5) 



4 
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-<CH 2 ) n 



10 




where either one of X y or X z is 



75 



-c- 

II 

o 



and the other is - CH2 - ; and 
20 FV is hydrogen, lower alky I, lower alkoxy, chlorine, fluorine, or bromine; and 

(6) 



25 



\\ 



30 



-(CH 2 ) n 




35 



where n and are as previously defined; 
(7) 



40 



45 




50 



where n and FU are as previously defined; 
(8) 



55 
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where n is as previously defined; 
(9) 



75 



20 



(*), 



25 



30 



35 



40 



45 



-4> 



where Q 2 is S, NH, or - CH 2 - ; 

Rg is the same as Ri when Q 2 is S or NH; and 

when Q 2 is - CH 2 - , R G is selected from the group consisting of: 

~ CH 2 - CH 2 - 
-CH 2 -CH 2 -CH 2 - 
-CH 2 -CH 2 -CH 2 -CH 2 - 
-CH 2 -CH = CH 2 -CH 2 - 
-CH 2 -CH 2 -CH=CH- 
-CH 2 -CH = CH = CH 2 - 
-CH 2 -CH 2 -CH = CH- 

- CH 2 - CH = CH - CH 2 - CH 2 - 

- CH 2 - CH 2 - CH = CH - CH 2 - 

- CH 2 - CH 2 - CH 2 - CH = CH - 

- CH 2 - CH = CH - CH 2 - CH 2 - 

- CH 2 - CH 2 - CH = CH - CH 2 - 
-CH 2 -CH 2 -CH 2 -CH = CH- 
-CH 2 - C = C-CH 2 
-CH 2 -CH 2 -C = C- 

- CH 2 - C = C - CH 2 - CH 2 - 
-CH 2 -CH 2 -C = C-CH 2 - 

- CH 2 - CH 2 - CH 2 - CH 2 = C - 

the - CH = CH - bond being cis or trans; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxy I. carboxyl, chlorine, fluorine, bromine iodine 
amino, lower mono or dialkylamino, nitro, lower alkyl thio, trifluoromethoxy, cyano acylamino' 
trifluoromethyl, tnfluoroacetyl, aminocarbonyl, dialkylaminocarbonyl, formyl 



50 



55 
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Pi 

-C-aUcyl, 
-C-O-alkyl, 

Pi 

-C-aryl, 

Pi 

-C-heteroaryl , 

PT 7 

-CH-alkyl , 



W 

II 

-C-alkyl, 

W 
II 

-C-aryl / or 



-C-het:eroaryl ; 

alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 




Q 3 is -0-. -S-, -NH, -CH = N; 

W is CH 2 or CHRg or N - R 9 ; R7 is hydrogen, lower alkyl, or acyl; 
Rs is lower alkyl; 

R 9 is hydroxy, lower alkoxy, or -NHR10; and 
R10 is hydrogen, lower alkyl, C1 -C3 acyl, aryl, 



o o 

il [I 

-C-aryl or -C- heteroaryl , 



where aryl and heteroaryl are as defined above; and 
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m is 1 , 2, or 3; 

or a pharmaceutical^ acceptable acid addition salt thereof. 
This invention also aids in fulfilling these needs in the art by providing a compound of the formula: 

5 

(Y) 

? 

10 

wherein 

X is -O-, -S-, 

15 

-NH, or -N-R 2 ; 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyi, aryl, cycloalkyl, aroyl, alkanoyl 
and phenylsulfonyl groups; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl 
nitro, or amino, when p is 1 ; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is - O - ; 
Qi is selected from the group consisting of: 

(a) 



30 



35 and 
(b) 



40 




45 where 2 is 

I 

-CH- or 

50 

and 

Y 2 is selected from the group consisting of: 
(1) 

55 



8 
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(R) 



m 



10 



15 



20 



25 



30 



- <R L ) -C \^) 



in which (Ri ) is R20, R2i or R 22 , wherein: 
R20 is -(CH 2 ) n - where n is 2, 3, 4 or 5; 
R21 is 

-CH 2 -CH = CH-CH 2 -, 
-CH 2 - C = C-CH 2 -, 

- CH 2 - CH = CH - CH 2 - CH 2 - , 

- CH 2 - CH 2 - CH = CH - CH 2 - , 

- CH 2 - C = C - CH 2 - CH 2 - , or 

- CH 2 — CH 2 — C = C — CH 2 — , 

the - CH = CH - bond being cis or trans; 

R22 is R20 or R 2 i in which one or more carbon atoms of R20 or R 2 i are substituted by at least 
one C1 - C 5 linear alkyl group, phenyl group or 



lover aUcvleneyl 




(2l)p 



where Z1 is lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2> -NH 2 or halogen; and R and m are 
as defined hereinafter; 
(2) 



35 



40 



-(Rj)- 




45 



where Ri is as previously defined, and R 3 is hydrogen or -OCH 3 ; 



(3) 



50 




where Ri is as previously defined; and 
55 R4 is hydrogen, lover alkyl, lower alkoxy, hydroxy, amino, mono- or dialkylamino, C1 -C3 acyl 

amino, C1 - C6 alkanoyl, trifluoromethyl, chlorine, fluorine, bromine, 



9 
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O 

| | 0 

-O-C-cCx-C^ straight or branched chain) alkyl or -C-aryl; 

in which aryl is phenyl or 



70 



75 



20 



25 




where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylamino, lower dialkylamino, nitro, cyano, trifluoromethyl, trifluoromethoxy; 




30 



(5) 



where Ri and FU are as previously defined; 



35 



40 



45 




where either one of X y or X 2 is 



50 



55 



ff 

0 



and the other is - CH 2 - ; and 

FV is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, or bromine; and 
Ri is as previously defined; 

(6) 



10 
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0 

w 



(R x > 



70 




75 



20 



25 



30 



35 



where Ri and FU are as previously defined; 



(7) 




where q is 1, 2, 3 or 4, and Ri and FU are as previously defined; 



(8) 



n 



H 



40 where Ri is as previously defined; 

(9) 



45 



50 



55 



where Ri is as previously defined; 

Cb is S, NH, or - CH 2 - ; and 

R and m are as defined hereinafter; 



(10) 



11 
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20 



25 



30 



35 



45 



50 



55 




where Ri is as previously defined; 
w (11) - Ri -O- R 12 

where Ri 2 is selected from the group consisting of: 
hydrogen, 

75 

ft 

-C-(Ci-Ci2 straight chain or branched) alkyl, 

0 
II 

-C-NR 13 R 14 , 

l°l 

-C-NRj^R^g , and 

0 
II 

IT 17 ' 

0 

where R13 is selected from the group consisting of hydrogen and (C1 -C12) alkyl groups; 
where Ria is selected from the group consisting of hydrogen and (C1 -C12) alkyl groups; 
where NR 15 Ru taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 

where R17 is selected from the group consisting of lower alkyl and aryl groups; 

40 (12) -Rt-NR 18 Ri9 

where Ri 8 and R19 are independently selected from the group consisting of: 
hydrogen, 

(C1 -C12 straight or branched chain) alkyl, 



O 

II 

-C-0-(Ci-Ci 2 ) alkyl, 

p. 

-C-(C 1 -C 12 ) alkyl; and 

where NR 18 R 13 taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 

(13) -Ri -S-R12 

12 



BNSDOCID: <EP 0542136A1J_> 



10 



EP 0 542 136 A1 



where Ri and R12 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, bromine, iodine, 
amino, lower mono or dialkylamino, nitro, lower alkyl thio, trifluoromethoxy, cyano, acylamino, 
trifluoromethyl, trifluoroacetyl, aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, formyl, 

0 

II 

-C-alkyl, 

Pi 

-C-O-alkyl , 



75 



20 



0 

II 

-C-aryl, 

0 
II 

-C-heteroaryl , 

25 OR7 

I 

-CH-alkyl, 



30 



w 

II 

-C -alkyl , 



W 

II 

35 -C-aryl , and 

w 

II 

-Oheteroaryl ; 



40 



alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 



45 




7^ 



50 



Q 3 is - O - , - S - , 



55 



I 

-NH, 



-CH = N-; 



13 
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75 



20 



25 



35 



40 



45 



55 



W is CH 2 or CHR 8 or N - R 9 ; 

R7 is hydrogen, lower alkyl, or acyl; 

Rs is lower alkyl; 

R9 is hydroxy, lower alkoxy, or -NHR 10 ; and 
R10 is hydrogen, lower alkyl, C1 -Cs acyl, aryl, 



5 x- |0) 

-C-aryl or -C-heteroaryl , 



where aryl and heteroaryl are as defined above; and 
m is 1, 2, or 3; 

with the proviso that in formula (9) Z is not 



I 

-N- 



when X is -S-, Q 2 is -CH 2 -, Y is hydrogen, lower alkyl, lower alkoxy, halogen, hydroxy or 
trifluoromethyl, and p is 1 or 2; 

with the proviso that in formula (4) FU is not H when R1 is R 20 , Z is not 

I 

-N-, 

X is -S-, Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl, and p is 1 or 
30 with the proviso that in formula (9) Z is not 



-CH- 

when X is 



I I 
-NH- or -NR 2 , 

Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl and Q 2 is - CH 2 - ; 
with the proviso that in formula (9) Z is not 

I 

-CH- 



when X is -0-, Q 2 is -CH 2 -, Y is hydrogen, lower alkyl, lower alkoxy, hydroxy or halogen, and p 
50 is 1 or 2; 

with the proviso that in formula (9) Z is not 



I 

-CH- 

when X is -S-, Q2 is -CH 2 Y is hydrogen, halogen, lower alkyl, lower alkoxy or hydroxy, p is 1 

14 
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w 



20 



35 



40 



50 



or 2, R is hydrogen, and m is 1 ; 

with the proviso that in formula (9) Z is not 



I 

-N- 



when X is 



I 

-NR 2 , 



, Q 2 is - CH2 - , R is chlorine, fluorine, bromine, iodine, lower alkyl, lower alkoxy, lower alkyl thio, 
15 lower mono- or dialkylamino, amino, cyano, hydroxy, trifluoromethyl; R2 is aryl; Y is hydrogen, 

halogen, lower alkyl, lower alkoxy or hydroxy, p is 1 or 2; 
with the proviso that in formula (9) Z is not 



when X is 

I I 

-NH- or -NR 2 , 

t 

where R 2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl, Y is hydrogen, halogen, lower alkyl, lower 
30 alkoxy or hydroxy, p is 1 or 2 and Q 2 is - CH 2 - ; 

with the proviso that Y 2 is not the moiety of formula (8) when Z is 

1 

-CH-, 

X is O, p is 1, and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 



with the proviso that in formula (1) Z is not 



I 

45 when X is O or S, Y is hydrogen, R is hydrogen, C1 -C4 alkyl, chlorine, fluorine, bromine, iodine, 

cyano, C1 -C4 alkoxy, aryl, -COOR 2 3 where R 2 3 is C1 -C4 alkyl; 
with the proviso that in formula (1) Z is not 



I 



when X is - S - , R1 is R 2 o , R is H, and m = 1 ; 
55 with the proviso that in formula (7) R* is not hydrogen when Y is 6 - F, X is - O - , Z is 



15 
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I 

-CH-, 



and n is 2, 3 or 4; 

with the proviso that in formula (1 1 ) R, 2 is not H when Z is 



-N-, 

X is 



l | 

-NH- or -NR. 



where R 2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl Y is hydrogen, lower alkyl, lower alkoxy, 
chlorine, fluorine, bromine, iodine or a hydroxyl group and p is 1 or 2; 
20 with the proviso that in formula (11), R 12 is not H when X is 

I 

-NR 2 , 



where R 2 is phenyl, Z is 



-N-, 

and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl group; 
35 wi * h *e proviso that in formula (12), R, 8 and R 19 are not lower alkyl when Z is 

I 

-N-, 



Xis 



I 



-NR 2 

and R 2 is aryl and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
so hydroxyl group; 

with the proviso that in formula (12), when X is - O- , Z is 



I 

-CH-, 

and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl group, 
Ri 8 and Ri 9 are not lower alkyl; 

16 
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with the proviso that in formula (12), Ris and Rig are not hydrogen when Rt is R 2 o, Z is 

-Ah-, 

5 

Xis -0-. and Y is 6 - F; 

all geometric optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid addition 
salt thereof. 

10 This invention also provides a pharmaceutical composition, which comprises a compound of the 

invention and a pharmaceutical^ acceptable carrier therefor. In one embodiment of the invention, the 
pharmaceutical composition is an antipsychotic composition comprising a compound of the invention in an 
amount sufficient to produce an antipsychotic effect. 

In addition, this invention provides a method of treating psychoses, which comprises administering to a 
75 patient a pharmaceutical^ effective amount of a compound of the invention. 

Finally, this invention provides a method of alleviating pain by administering to a patient a pain - 
relieving amount of a compound of the invention. 



20 



45 



50 



55 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



The compounds of this invention are useful as antipsychotic drugs and as analgesic agents. The 

compounds of the invention can contain a variety of different substituents and chemical groups. As used 

herein, when the term "lower" is mentioned in connection with the description of a particular group, the 

term means that the group it is describing contains from 1 to 6 carbon atoms. 
25 The term "alky!" as used herein refers to a straight or branched chain hydrocarbon group containing no 

unsaturation, for example, methyl, ethyl, isopropyl, 2 -butyl, neopentyl. or n-hexyl. 

The term "alkoxy" as used herein refers to a monovalent substituent comprising an alkyl group linked 

through an ether oxygen having its free valence bond from the ether oxygen, e.g. methoxy, ethoxy, 

propoxy, butoxy, or pentoxy. 
30 The term "alkylene" as used herein refers to a bivalent radical of a lower branched or unbranched alky) 

group having valence bonds on two terminal carbons thereof, for example, ethylene (-CH 2 CH 2 -), 

propylene (-CH2CH2CH2 -), or isopropylene 

35 | 

(-CH 2 CHCH 2 -) . 

The term "cycloalkyl" refers to a saturated hydrocarbon group possessing at least one carbocyclic ring, 
40 the ring containing from 3 to 10 carbon atoms such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclodecyl and the like. 

The term "alkanoyl" refers to the radical formed by removal of the hydroxyl function from an alkanoic 
acid. More particularly, the term "alkanoyl" as used herein refers to an alkyl carbonyl moiety containing 
from 2 to 11 carbon atoms, e.g. 



O 
II 

CH3-C-, 



CH3-CH2-C-, etc. 

Examples of alkanoyl groups are formyl, acetyl, propionyl, 2,2 - dimethylacetyl, hexanoyl, octanoyl, de- 
canoyl, and the like. 



17 
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The term "alkanoic acid" refers to a compound formed by combination of a carboxyl group with a 
hydrogen atom or alkyl group. Examples of alkanoic acids are formic acid, acetic acid, propanoic acid, 2,2 - 
dimethylacetic acid, hexanoic acid ; octanoic acid, decanoic acid, and the like. 

The term "aryl lower alkyl" refers to compounds wherein "aryl" and "loweralkyl" are as defined above. 

The term "lower alkylthio" refers to a monovalent substituent having the formula lower alkyl - S - . 

The term "phenylsulfonyl" refers to a monovalent substituent having the formula phenyl -S0 2 - . 

The term "acyl" refers to a substituent having the formula 

fi fi ft i°i 

lower alkyl-C- or CF 3 -C- or aryl-C- or hef roaryl-C- . 

The term "lower monoalkylamino" refers to a monosubstituted derivative of ammonia, wherein a 
hydrogen of ammonia is replaced by a lower alkyl group. 

The term "lower dialkylamino" refers to a disubstituted derivative of ammonia, wherein two hydrogens 
of ammonia are replaced by lower alkyl groups. 

The term "acylamino" refers to a primary or secondary amine, wherein a hydrogen of the amine is 
replaced by an acyl group, where acyl is as previously defined. 

The term "dialkylaminocarbonyl" refers to a derivative of an acid, wherein the hydroxyl group of the 
acid is replaced by a lower dialkylamino group. 

The term "aroyl" refers to a disubstituted carbonyl, wherein at least one substituent is an aryl group, 
where "aryl" is as previously defined. 

Unless otherwise indicated, the term "halogen" as used herein refers to a member of the halogen 
family selected from the group consisting of fluorine, chlorine, bromine, and iodine. 

Throughout the specification and appended claims, a given chemical formula or name shall encompass 
all geometric, optical and stereoisomers thereof where such isomers exist. 

A. COMPOUNDS OF THE INVENTION 

The compounds of this invention can be represented by the following formula: 




wherein 

X is -O-, -S-, 



-NH, or -N-R 2 ; 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, alkanoyl, 
and phenylsulfonyl groups; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl 
nitro, or amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is - O - ; 
Qi is selected from the group consisting of: 

(a) 



18 
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\ / 



and 
(b) 



10 



15 




20 



where 2 is 



I I 

-CH- or -N-; 



and 

25 Y? is selected from the group consisting of: 

(1) 



30 



35 



(R) 



m 



(R^-0 ^ O > 



40 



45 



50 



in which (Ri) is R20, R21 or R22. wherein: 
R20 is -(CH 2 )n- where n is 2, 3, 4 or 5; 
R21 is 

-CH 2 -CH = CH-CH 2 -, 

— CH 2 — C = C ~~ CH2 — , 

— CH 2 — CH = CH — CH 2 — CH 2 — , 
-CH 2 -CH 2 -CH = CH-CH 2 

— CH 2 - C = C - CH 2 - CH 2 - , or 

— CH 2 - CH 2 — C = C — CH 2 — , 

the - CH = CH - bond being cis or trans; 

R22 is R20 or R21 in which one or more carbon atoms of R20 or R 2 i are substituted by at least 
one C1 -Ce linear alkyl group, phenyl group or 



55 



lover alley leneyl 




(Zl)p 
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where Z^ is lower alkyl, -OH, lower alkoxy, -CF 3 , -NO2, -NH 2 or halogen; and R and m are 
as defined hereinafter; 
(2) 



70 




75 where R1 is as previously defined, and R 3 is hydrogen or -OCH 3 - 

(3) 



20 




25 where R1 is as previously defined; and 

R* is hydrogen, lower alkyl, lower alkoxy, hydroxy, amino, mono- or dialkylamino, C1 -C 3 acyl 
amino, C1 - C 6 alkanoyl, trifluoromethyl, chlorine, fluorine, bromine, 



30 



Pi o 

il I! 

•0-C-(Ci-Ci2 straight or branched chain) alkyl or -C-aryi; 



35 



in which aryl is phenyl or 



40 




45 



where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylamino, lower dialkylamino, nitro, cyano, trifluoromethyl, trifluoromethoxy 
(4) 



50 



55 



(R, ) 



1^ 



(5) 



where Ri and R* are as previously defined; 
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75 



It 

o 



20 and the other is - CH 2 - ; and 

FV is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, or bromine; and 
Ri is as previously defined; 

(6) 

25 



30 



35 



40 



45 



50 




where Ri and FU are as previously defined; 



(7) 




where q is 1, 2, 3 or 4, and Ri and FU are as previously defined; 



(8) 



55 
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0 
// 



"TO 



10 



(9) 



where Ri is as previously defined; 



15 



20 



(R), 




25 



00) 



where Ri is as previously defined; 

Q 2 is S, NH, or - CH 2 - ; and 

R and m are as defined hereinafter; 



30 




35 



40 



45 



50 



55 



where Ri is as previously defined; 

(11) -Ri -0-R 12 

where R12 is selected from the group consisting of: 
hydrogen, 



O 

II 

-C-(Ci-Ci2 straight chain or branched) alkyl, 
-C-NR13R14/ 

Pi 

•C-NRisRjg, and 

fr Rl7 ' 

o 
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where R13 is selected from the group consisting of hydrogen and (C1 -C12) alky I groups; 
where Ru is selected from the group consisting of hydrogen and (C1 -C12) alkyl groups; 
where NR15R16 taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 
5 where Rw is selected from the group consisting of lower alkyl and aryl groups; 

(12) -Ri-NR 18 Ri9 

where Ri* and Rig are independently selected from the group consisting of: 
70 hydrogen, 

(Ci -C12 straight or branched chain) alkyl, 

O 
II 

75 •C-0-(Ci-C 1 2) alkyl, 

Pi 

-C-(C!-Ci2) alkyl? and 

20 

where NRi 8 Ri 9 taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 

25 (13) -R1-S-R12 

where R1 and R12 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, bromine, iodine, 
amino, lower mono or dialkylamino, nitro, lower alkyl thio, trifluoromethoxy, cyano, acylamino, 
30 trifluoromethyl, trifluoroacetyl, aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, formyl, 

Pi 

-C-alkyl, 

Pi 

-C-O-alkyl , 



35 



40 



45 



50 



55 
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70 



75 



20 



25 



30 



35 



alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 



0 
II 

-C-aryl, 

0 
II 

-c-heteroaryl , 

0R 7 

I 

-CH-alkyl , 

W 
II 

-C -alkyl, 

W 
II 

-C-aryl , and 

w 
II 

-C-heteroaryl ; 




Q 3 is -O- , -S-, 



40 



-NH, 



45 



-CH = N-; 

W is CH 2 or CHR 8 or N - R 9 ; 

Rz is hydrogen, lower alkyl, or acyl; 

Rs is lower alkyl; 

R9 is hydroxy, lowe: alkoxy, or -NHRi 0 ; and 
Rio is hydrogen, iower alkyl, C1 -C 3 acyl, aryl, 



50 



0 0 
II II 
-C-aryl or -C-heteroaryl, 



55 where aryl and heteroaryl are as defined above; and 

m is 1, 2, or 3; 

with the proviso that in formula (9) Z is not 



24 
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10 



25 



40 



45 



50 



55 



I 

when X is -S-, Q 2 is -CH 2 -, Y is hydrogen, lower alkyl, lower alkoxy, halogen, hydroxy or 
trifluoromethyl, and p is 1 or 2; 

with the proviso that in formula (4) R* is not H when Ri is R 2 o, Z is not 



-N-, 



X is -S-S, Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl, and p is 1 
15 or 2; 

with the proviso that in formula (9) 2 is not 

I 

20 -CH- 



when X is 



I 

-N-, 



Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl and Q 2 is - CH 2 - ; 
30 with the proviso that in formula (9) Z is not 

I 

-CH- 

35 

when X is -0-,Q 2 is -CH 2 - , Y is hydrogen, lower alkyl, lower alkoxy, hydroxy or halogen, and p 
is 1 or 2; 

with the proviso that in formula (9) Z is not 



I 

-CH- 

when X is -S-, Q 2 is -CH 2 - , Y is hydrogen, halogen, lower alkyl, lower alkoxy or hydroxy, p is 1 
or 2, R is hydrogen, and m is 1; 

with the proviso that in formula (9) Z is not 

I 



when X is 



I 

-NR. 



25 
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75 



30 



35 



40 



45 



Q2 is ~CH 2 R is chlorine, fluorine, bromine, iodine, lower alkyj, lower alkoxy, lower alkyl thio, lower 
mono- or dialkylamino, amino, cyano, hydroxy, trifluoromethyl; R 2 is aryl; Y is hydrogen, halogen, 
lower alkyl, lower alkoxy or hydroxy, p is 1 or 2; 
with the proviso that in formula (9) Z is not 



w when X is 



I I 

-NH- or -NRj, 

where R 2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl, Y is hydrogen, halogen, lower alkyl lower 
alkoxy or hydroxy, p is 1 or 2 and Q 2 is -CH 2 - ; 

with the proviso that Y 2 is not the moiety of formula (8) when Z is 

20 "| 

-CH- , 

X is O, p is 1 , and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
25 hydroxyl group; 

with the proviso that in formula (1) Z is not 



50 



when X is O or S, Y is hydrogen, R is hydrogen, Ci -G* alkyl, chlorine, fluorine, bromine, iodine, 
cyano, Ci -C* alkoxy, aryl, -COOR 23 where R 23 is Ci -C 4 alkyl; 
with the proviso that in formula (1) Z is not 



I 

-N- 

when X is - S - , Ri is R 20 , R is H, and m = 1 ; 

with the proviso that in formula (7) FU is not hydrogen when Y is 6 - F, X is - O - , Z is 

I 

-CH-, 

and n is 2, 3 or 4; 

with the proviso that in formula (11) R 12 is not H when Z is 

I 



55 X is 
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w 



I I 
-NH- or -NR 2 

where R2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl Y is hydrogen, lower alkyl, lower alkoxy, 
chlorine, fluorine, bromine, iodine or a hydroxyl group and p is 1 or 2; 
with the proviso that in formula (11), R12 is not H when X is 



-NR 2 , 



where R 2 is phenyl, Z is 

I 

-N-, 



and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl group; 
20 with the proviso that in formula (12), Ris and R19 are not lower alkyl when Z is 

I 



25 



30 



35 



X is 

I 

and R2 is aryl and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 

with the proviso that in formula (12), when X is -0-, Z is 

I 

-CH-, 



40 

and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl group, 
Ris and R19 are not lower alkyl; 

with the proviso that in formula (12), Ri 8 and R19 are not hydrogen when R1 is R20, Z is -CH-, 
X is -O-, and Y is 6-F; 

45 all geometric optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid addition 

salt thereof. 

The compounds of the invention can also be represented by the following formula: 
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The substituent X in formula (I) is selected from the group consisting of - O - , - S - , - NH - or 

I 

5 -N-R 2 . 

when the substituent X is -O - , the compounds of the invention contain a 1 ,2 - benzisoxazole nucleus, and 
when X is -S-, the compounds of the invention contain a 1 ,2 - benzisothiazole nucleus. When X is 
10 - NH - or 



I 

-N-R 2 , 



75 



the compounds of the invention contain the indazole nucleus. 

When p in formula (I) is 1, the substituent Y is selected from the group consisting of hydrogen, lower 
alkyl, hydroxyl, halogen, lower alkoxy, -CF 3> -N0 2 , and -NH 2 . The substituent Y is preferably in the 5- 
20 or 6 -position of the ring. Moreover, in the preferred embodiments of the invention, the substituent Y is 
hydrogen, chlorine, bromine, or fluorine, and in the particularly preferred compounds of the invention, Y is 
fluorine, especially in the 6 - position of the ring. 

When p in formula (I) is 2 and X is -O - , each Y substituent can be independently selected from lower 
alkoxy, hydroxy or halogen groups, preferably methoxy groups. 
25 When the substituent Y 2 has the formula (b)(1): 

m 



30 



35 



(r X )-o — (~°y 



and Ri contains unsaturation, Ri preferably has the formula 
-CH 2 -CH = CH-CH 2 
40 When the substituent Y 2 has the formula (b)(3): 

-<CH 2 ) n -0 



the substituent R* is preferably hydrogen or Ci - C 5 alkyl carbonyl and n is 3. 
When the substitutent Y 2 has the formula (b)(4): 

so 




55 
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(CH 2 ), 



10 



the substitutent FU is preferably hydrogen or 



75 



.CH3 



20 and n is preferably 1 or 2. 

When the substituent Y 2 has the formula (b)(5): 



25 



30 




the substituent FV is preferably -OChh and n is preferably 3. 
35 When the substituent R* has the formula (b)(6): 



40 



45 



the substituent FU is preferably 



50 



:h 3 



55 



and n is preferably 3. 

When the substituent Y 2 has the formula (b)(7): 
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10 




the substituent R* is preferably hydrogen and n is preferably 3 or 4. 
When the substituent Y 2 has the formula (b)(8): 



75 



20 



25 the value of n is preferably 3 or 4. 

When the substituent Y 2 has the formula (b)(9): 



(*>1 



30 



-0 



35 the substituent Ffe is preferably -CH 2 - CH = CH 2 - CH 2 - when R 6 contains unsaturation. 
When the substituent R is 



40 



45 



50 



w 

II 




'/ \\ 

«3 



the substituent Q 3 is preferably -CH = N; and the substituent W is preferably CH 2 , the substituent R 8 in 
CHR 8 is preferably CH 3 , the substituent R 9 in N-R 9 is preferably hydroxy, lower alkoxy, jr NH 2 and the 
substituent Ri 0 in NHR10 is preferably hydrogen. 

The value of n in the foregoing formulas can be 2, 3, 4, or 5, and preferably is 2, 3, or 4 In the 
particularly preferred compounds of the invention n is 3. 

When X in the compounds of the invention is 
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the substituent R2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, 
aroyl, alkanoyl, and phenylsulfonyl groups. 
The substituent 2 can be 

I 

-CH-, 



10 in which case the compounds of the invention are heteroarylpiperidine derivatives, or 



I 



75 

in which case the compounds are heteroarylpiperazine derivatives. When the substituent Q^ has the formula 




25 

the compounds of the invention are heteroarylpyrrolidines. The preferred compounds of the invention are 
the heteroarylpiperidines, i.e. compounds in which Z is 



-CH-. 

The compounds of the invention can contain one, two, or three R-substituents. The substituent R can 
be hydrogen, lower alkyl, Ci - Cg alkoxy, hydroxyl, carboxyl, CI, F, Br, I, amino, Ci Cs mono or dialkyl 
35 amino, -NO2, lower alkyl thio, -OCF 3 , cyano, acylamino, -CF 3 , trifluoroacetyi 



40 



45 



50 



55 



31 

BNSDOCID: <EP 05421 36A1 J_> 



EP 0 542 136 A1 



w 



15 



20 



25 



35 



45 



50 



0 0 
II II 

(x.e. -C-CF3), aminocarbonyl (i.e. -C-NH2), dialkylajninocarbonyl, 



f ormyl, 



40 alkyl is lower alkyl; 

aryl is phenyl or 



-C-alkyl, 

i°i 

-C-O-alkyl, 

Pi 

-C-aryl , 

O 

II 

-C-heteroaryl , or 

OR 7 
I 

-CH-alkyl, 

w 

II 

-C-alkyl, 



30 W 

II 



-C-aryl , or 



II 

-C-heteroaryl ; 




(1) 



where R 5 is hydrogen, lower alkyl, C1 - C 6 alkoxy, hydroxy, CI, F, Br, I, C1 - C 6 alkylamino -NO? 
-CN, -CF 3 , -OCF3; 
heteroaryl is 



55 
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// w 



(2) 



Q is -0-, -S-, 

w 

I 

-NH, 



75 -CN = N-; 

W is CH 2 or CHR 8 orN-R 9 ; 

R 7 is hydrogen, lower alkyl, or acyl; 

R 8 is lower alkyl; 

Rs is hydroxy, lower alkoxy, or -NHR10; and 
20 R10 is hydrogen, lower alkyl, C1 -C3 acyl, aryl, 



25 



O Pi 
II il 

-C-aryl or -C- heteroaryl, 



where aryl and heteroaryl are as defined above; and 
m is 1, 2, or 3. 

When the compounds of the invention contain two or three R - substituents, each of the R - substituents can 
30 be independently selected from the above substituents. Preferably, each of the R - substituents is selected 
from the group consisting of hydrogen, C1 - C 3 alkyl, C1 - C3 alkoxy, hydroxyl, -COCF 3 , C; -Cs 
alkanoyl, CI, F, Br, I, C1 - C 3 alkylamino, -N0 2 , -CF 3 , -OCF 3 , 

O 
II 

-C- lower alkyl , 
and 



40 OR7 



-CH- lower alkyl 



45 The compounds of the present invention are prepared in the following manner. The substituents R, R1 , 
R2, R3, X, Y, and Z and the integers m, n, and p are as defined above unless indicated otherwise. 

B. PREPARATION OF COMPOUNDS OF THE INVENTION 

50 The compounds of the invention can be prepared by reacting a piperidine or a piperazine of the 
formula: 



55 
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5 




io or a pyrrolidine of the formula: 



(3A) 



(4) 



where HAL is CI, Br, or I. The procedures that can be employed for preparing the piperidines, the 
piperazines, and the pyrrolidines and the alkylating agents identified by the above formulas will now be 
described in detail. 

35 

1. Preparation of 3 - (1 - unsubstituted -4- piperazinyl) - 1 H - indazoles 
Compounds of the formulae: 



45 




I 

H 



50 

and 
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5 




I 

for use in synthesizing the indazoyl - substituted piperazines of the invention can be prepared as follows. 
A substituted aryl ester of formula (7) is selected, 




where Ri 1 is lower alky! and Hal is a halogen selected from the group consisting of CI, Br. and I. The ester 
25 of formula (7) is reacted with hydrazine, H^NNH?, under standard hydrazide formation conditions. Typically, 
the reaction is carried out in a nonreactive solvent, e.g. ethanol, methanol, or toluene, at a temperature of 
ambient temperature to the reflux temperature of the solvent for 4 to 16 hours to form a hydrazide of 
formula (8): 



35 




40 The hydrazide of formula (8) is reacted with a phenyl sulfonyl halide of the formula 

O 



45 




50 where Hal is a halogen selected from the group consisting of CI and Br, to form a compound of the formula 



55 



35 



BNSDOCID: <EP 0542136A1_I_> 



EP 0 542 136 A1 



0 

H 




(10) 



Typically this reaction is carried out in a basic solvent, such as pyridine or collidine, at a temperature of 0* 
to 30 ' C for 2 to 1 6 hours. 

The compound of formula (10) in turn is reacted neat with thionyl chloride at a temperature of 50' to 
20 79 ' C (reflux temperature) for 2 to 1 6 hours to form a compound of formula (1 1 ) 



CI 

I 




(11) 



Compound (11) is reacted with a compound of formula (12), 

40 



45 



(12) 



I 

50 H 



where Ri 1 is lower alkyl, under conventional nucleophilic reaction conditions, for example in an inert 
solvent, such as tetrahydrofuran (THF), toluene, or diethylether, at a temperature of 5* to 50 ° C for 1 to 16 
55 hours to form a compound having the formula 
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(13) 



The compound of formula (13) is then reacted with a condensation agent, such as copper, copper- bronze, 
or cuprous oxide, in a solvent such as dimethylformamide, dimethylacetamide, or tetramethylurea, at a 
75 temperature of 120° to 177*C for 1 to 16 hours to form a piperazine - substituted phenylsulfonyl indazole 
of the formula 



20 



mi 



or- 



25 



30 



o»s«o 



6 



(14) 



A cyano - substituted piperazine phenylsulfonyl indazole is then formed by reacting the compound of 
formula (14) with a conventional cyanation source, such as a halo - cyanide, e.g. BrCN or CICN, under 
conventional cyanation conditions, typically in an inert solvent, e.g. dimethylsulfoxide (DMSO) or CHCI3, at 
35 ambient temperature for 2 to 16 hours to form a compound of formula 



40 



<*>i 




CH 



45 



o-s-o 

6 



(15) 



50 



The compound of formula (15) is then subjected to reduction by means of a metal hydride, e.g. lithium 
aluminum hydride (LiAl KU). Typically the reduction is carried out under standard reduction conditions in a 
solvent, such as tetrahydrofuran or diethyl ether, at a temperature of 35* to 67 'C for 6 to 16 hours to form 
55 a compound of formula (16): 
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5 




(IS) 



A compound of formula (16) can be formed in an alternative manner by first reacting a compound of 
formula (14) with a strong base, such as a metal alcoholate, e.g. sodium methoxide, sodium ethoxide, or 
sodium butoxide, or with KOH in tetrahydrofuran to form a compound of formula (17): 



20 




(17) 



I 

H 



This reaction is typically carried out in a polar solvent such as for example CH 3 OH or C?HrOH, at a 
temperature of ambient to 50 *C for 1 to 16 hours. 

Alternatively, the compound of formula (17) can be formed by reducing compound (14) with LiA1H 4 
under conditions as previously described. 

The compound of formula (17) in turn can be reacted with a cyanation reagent, as previously described, 
to form a cyano substituted piperazine indazole of the formula 



35 




(18) 



I 

H 



which in turn can be reduced with a metal hydride, as previously described, to form a compound of formula 
(16). 

In an alternative embodiment, a compound of formula (18) can be reacted with an aqueous mineral acid, 
45 e.g. H2SO4 or HCI, at a temperature of 50° to 120°C for 2 to 16 hours to form a compound of formula 
(16). 

2- Preparation of 3 - (1 - unsubstituted - 4 - piperazinyl) - 1 ,2 - benzisoxazoles 
50 A compound of the formula: 
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IT 



\ 



(19) 



10 

can be prepared according to conventional techniques. Suitable procedures are described in J. Med. Chem. 
1986, 29:359. Compounds of formula (19) are useful for synthesizing the benzisoxazole substituted 
piperazines of the invention. 

75 3. Preparation of 3 - (1 - unsubstituted - 4 - piperazinyl) - 1 ,2 - benzisothiazoles 

A compound of the formula: 



20 



<X>i 



25 



/ \ 

N HH 



(20) 



30 



for use in synthesizing the benzisothiazole substituted piperazines of the invention can be prepared 
according to the techniques described in J. Med. Chem. 1986, 29:359 and United Kingdom Patent (GB) 2 
163 432 A. — _ 

4. Preparation of 3 - (1 - unsubstituted - 4 - piperidinyl) - 1 H - indazoles 

A compound of the formula: 



35 



40 



HH 



I 

M 



(21) 



45 or 



50 



55 




(22) 
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for use in synthesizing the indazole - substituted piperidines of the invention can be prepared using known 
techniques. For example, suitable techniques are described in substantial detail in U.S. Patent 4,710,573. 

5- Preparation of 3 - (1 - unsubstituted - 4 - piperidinyl)1 -1,2- ben zisoxazoles 

A compound of the formula: 



w 




(23) 



can be prepared by following the teachings from several sources. For example, U.S. Patent No. 4,355,037 
contains a detailed description of compounds of formula (23) and of methods for preparing the compounds. 
Additional disclosure of methods for preparing the compounds of formula (23) can be found in U.S. Patent 
20 No. 4,327,103 and in Strupczewski et al., J. Med. Chem., 28:761 -769 (1985). The compounds of formula 
(23) can be employed in the synthesis of the benzisoxazoie substituted piperidines of the invention. 

6 Preparation of 3 - (1 - unsubstituted - 4 - piperidinyl) - 1 ,2 - benziso thiazoles 

25 Certain 3- (4 -piperidinyl)- 1,2 -benzisothiazoles can be employed in the synthesis of the N- 
(aryloxyalkyl)heteroaryl piperidines of the invention. Specifically, a benzisothiazole of the formula: 




(24) 



can be reacted with the alkylating agent previously described to form the N - (aryloxyalkyl) - 
heteroarylpiperidines of the invention. Compounds of formula (24) and their methods of preparation are 
described in detail in U.S. patent 4,458,076. 

40 

7. Preparation of alkylating agents 

The compounds described in Sections 1 -6 above can be reacted with alkylating agents of the formula: 



<*)« 



50 




55 to form the N - (aryloxyalkyl)heteroarylpiperidines, piperazines, and pyrrolidines of the invention. The 
alkylating agents of formula (4) and methods for preparing the alkylating agents are described in U.S. Patent 
No. 4,366,162. Additional disclosure can be found in South African publication EA 86 14522. In addition, 
procedures for making alkylating agents are described in the following Examples. These procedures can be 
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employed to make other alkylating agents for use in this invention. 

8. Alkyiation of heteroarylpiperidines, piperazines, and pyrrolidines to form the compounds of the invention 

5 The heteroarylpiperidines, piperazines, and pyrrolidines described in Sections 1 -6 above can be 

reacted under alkylating conditions with the alkylating agents described in Section 7 to form the compounds 
of this invention. The reaction can be carried out by dissolving the reagents in an inert solvent, such as 
dimethylformamide, acetonitrile, or butanol, and allowing the reagents to react from a temperature of 50 'C 
to refluxing of the solvent in the presence of an acid receptor, such as a base. Examples of suitable bases 

w are alkali metal carbonates, such as potassium carbonate, sodium carbonate, or sodium bicarbonate. The 
reaction can be carried out with or without a catalytic amount of an alkaline iodide, such as potassium 
iodide or sodium iodide, for a time sufficient to form a compound of formula (I) of the invention. Generally, 
the alkyiation reaction is carried out for about 4 to about 16 hours, depending on reactivity of the reagents. 
The reaction temperature can vary from about 50" to about 120° C. The products can be isolated by 

is treating the reaction product with water, extracting the product into an organic solvent that is immiscible in 
water, washing, drying, and concentrating the organic solvent to yield the free base, and then, if indicated, 
converting the resulting compound to an acid addition salt in a conventional manner. 

Following are typical examples of compounds of the invention that can be prepared by following the 
techniques described above: 

20 1 - [4 - [3 - [4 - (1 H - indazol - 3 - yl) - 1 - piperazinyl]propoxy] - 3 - methoxypheny!]ethanone; 

1 - [4-[3-[4-(1,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl]ethanone; 

1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - t - piperidinyl] propoxy] - 3 - methoxypheny I] - 

ethanone; 

1 - [4 - [4 - [4 - (1 ,2 - benzisoxazol - 3 - yl) - 1 - pipehdiny IJbutoxy] - 3 - methoxyphenyljethanone; 
25 1 - [4 - [4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] butoxy] - 3 - methoxypheny I] - 

ethanone; 

1 - [4 - [2 - [4 - (1 ,2 - benzisoxazol - 3 - yl) - 1 - pipehdiny l]ethoxy] - 3 - methoxyphenyl]ethanone fumarate; 
1 - [4 - [4 - [4 - (1 H - indazol - 3 - yl) - 1 - piperazinyl]butoxy] - 3 - methoxyphenyljethanone fumarate; 
1 - [4 - [2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] ethoxy ] - 3 - methoxypheny I] - 

30 ethanone; 

4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 3 - methoxy -a- methylben - 
zenemethanol; 

1 - [4 - [3 - [4 - (1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyljethanone; 
1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 3 - hydroxyphenyl] - 

35 ethanone; 

1 - [4 - [3 - [4 - (6 - fluoro - 1 H - indazol - 3 - yl) - 1 - piperaziny l]propoxy] - 3 - methoxyphenyl]ethanone; 
1 - [4 - 1 " 4[ - 4(6 - fluoro - 1 H - indazol - 3 - yl) - 1 - piperaziny IJbutoxy] - 3 - methoxyphenyljethanone; 
1 - [4 - [3 - [4 - (1 H - indazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyljethanone; 
1 - [4 - [3 - [4 - (6 - chloro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 3 - methoxypheny I] - 
40 ethanone; 

1 - [4 - [4 - [4 - (6 - chloro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl] butoxy] - 3 - methoxyphenyl] - 

ethanone fumarate; 

. 1 - [4 - [3 - [4 - (5 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 3 - methoxyphenyl] - 
ethanone; 

45 6 - fluoro - 3 - [1 - [3 - (2 - methoxyphenoxy)propylj - 4 - piperidinyl] - 1 ,2 - benzisoxazole fumarate; 

[4 -13 - [4 - (6 - fluoro - 1 ,2 - benzoisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 3 - methoxyphenyl] - 

phenylmethanone; 

1 - [4 - [4 - [4 - (1 H - indazol - 3 - yl) - 1 - pipehdiny l]butoxy] - 3 - methoxyphenyljethanone; 
1 - [4 - [2 - [4 - (6 - chloro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperdiny I] ethoxy] - 3 - methoxyphenyl] - 

so ethanone; 

1 - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy ]phenyl]ethanone fumarate; 
1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 2 - methylphenyl] - 

ethanone; 

1 - [2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 5 - methylphenyl] - 

55 ethanone; 

N - [4 - [3 - [4 - (6 — fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 3 - methoxyphenyl] - 

acetamide hemifumarate; 

6 - chloro - 3 - (1 - piperazinyl) - 1 H - indazole; 
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1 [4 - [3 - [4 - (6 - fluoro - 1 H - indazol - 3 - y I) - 1 - piperidinyl] propoxy] - 3 - methoxypheny IJethanone- 
1 [4 [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl] propoxy] - 3 - methy lphenyl]ethanone 
hemifumarate; 

1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy]phenyl]ethanone; 
5 1 [4-[3-[4-(6-chloro-1H-indazol-3-yl)-1 - piperazinyl] propoxy] -3 - methoxypheny l)ethanone- 
1 - [4 - [4 - [4 - (1 ,2 - benzisothiazol - 3 - yl) - 1 - piperazinyl]butoxy] - 3 - methoxyphenyl]ethanone* 
4 [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 3 - methoxybenzonitrile 
1 [4 - [4 - [4 - (6 - fluoro - 1 H - indazol - 3 - yl) - 1 - piperidiny l]butoxy] - 3 - methoxyphenyljethanone- 
1 - [4 - [3 - [4 - (1 - benzoyl - 6 - fluoro - 1 H - indazol - 3 - yl) - 1 - piperazinyl]propoxy] - 3 - 
w methoxyphenyljethanone sesquifumarate; 

1 - [4 - [4 - [4 - (6 - chloro - 1 H - indazol - 3 - yl) - 1 - piperazinyljbutoxy] - 3 - methoxyphenyljethanone; 

1 - [4 - [3 - [4 - (1 ,2 - benzisothiazol - 3 - yl) - 1 - piperaziny l]propoxy] - 3 - methoxyphenyljethanone hemi - 

fumarate; 

1 - [3,5 - dibromo - 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]phenyl] - 
75 ethanone; 11 

1 - [4 - [2 - [4 - (1 ,2 - benzisothiazol - 3 - yl) - 1 - piperazinyl]ethoxy] - 3 - methoxyphenyljethanone; 
6 - fluoro - 3 - [1 - (3 - phenoxypropyl) - 4 - piperidinyl] - 1 ,2 - benzisoxazole; 

1 - [4 - [2 - [4 - (6 - chloro - 1 H - indazol - 3 - yl) - 1 - piperazinyl]ethoxy] - 3 - methoxyphenyljethanone; 
1 " [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzoisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 3 - 

20 methy Imercaptophenyljethanone; 

1 - [4 - [4 - [4 - (1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl]butoxy] - 3 - methoxpheny l]ethanone- 

1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl] propoxy] - 3 - methoxypheny I] - 

phenylmethanone; 

1 - [3 - bromo - 4 - [3 - [4 - (6 - fluoro - 1 .2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxyjphenyljethanone; 
25 3 - [1 - [3 - [4 - (1 - ethoxyethyl) - 2 - methoxyphenoxyjpropyl] - 4 - piperidinyl] - 6 - fluoro - 1 ,2 - 
benzisoxazole hydrochloride; 

3 - [1 - [3 - [4 - (1 - acetoxyethyl) - 2 - methoxyphenoxyjpropyl] - 4 - piperidinyl] - 6 - fluoro - 1 ,2 - 
benzisoxazole fumarate; 

1 " [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyljpropoxy - 3 - methoxyphenylj - 
30 pentanone; 

2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperdinyijpropoxy] - N - methylbenzenamine hemi - 
fumarate; 

3 - [1 - [3 - (4 - bromo - 2 - methoxphenoxy)propyl] - 4 - piperidinyl] - 6 - fluoro - 1 ,2 - benzisoxazole- 

1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 3 - methoxyphenyll- 
35 propanone; 

4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 3 - methoxybenzamide; 

1 [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 3 - (methylamino)phenyll - 
ethanone; 3 

m" [ rt" f ro~ t4 ~ (6 " f,UOr ° " 1 ' 2 " benzisoxa201 - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - ethoxyphenyljethanone; 
40 N [2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxyjpheny l]acetamide; 

1 - [4 [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxyj - 3 - dimethy laminophenyl] - 
ethanone; 

1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 2 - methoxyphenyl] - 
ethanone hydrochloride; 

45 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 3 - methoxyphenyl] - 
2,2,2 - trifluoroethanone; 

4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 3 - hydroxy - a - 
methylbenzenemethanol; 

2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxyjaniline ^hydrochloride- 
so N - [5 - acetyl - 2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]phenyl] - 

acetamide; 

3 - [1 - [3 - (4 - ethyl - 3 - methoxyphenoxyjpropyl] - 4 - piperidinyl] - 6 - fluoro - 1 ,2 - benzisoxazole hydro - 
chloride; ' 

1 - [3,5 - dimethoxy - 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxyjphenyl] - 
55 ethanone; 

N - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benxoisoxazol - 3 - y I) - 1 - piperidinyljpropoxy Jpheny l]acetamide hemi - 
fumarate; 

3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyljpropoxy Janiline; 
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3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 4 - methoxyaniline; 

1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidiny!]propoxy - 3 - methylaminophenyl] - 
ethanone fumarate; 

N - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl]propoxy] - 4 - methoxyphenyl] - 
5 acetamide; 

1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl] - 
ethanone hydrochloride; 

N,N - dimethyl - 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy ] - 3 - 
methoxybenzamide; 

10 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl] - 
ethanone oxime; 

1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - methoxyphenyl]ethanone 
oxime O - methyl ether; 

1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl] - 
75 ethanone hydrazone; 

6 - fluoro - 3 - [1 - [3 - [2 - methoxy - 4 - (1 - methylethenyl)phenoxy]propyl] - 4 - piperidinyl] - 1 ,2 - 
benzisoxazole hydrochloride; 

(2) - 1 - [4 - [(4 - chloro - 2 - butenyl)oxy] - 3 - methoxyphenyljethanone; 

(Z) - 1 - [4 - [[4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - butenyljoxy] - 3 - 
20 methoxyphenyljethanone; 

(E) - 1 - [3 - [[4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - butenyl]oxy] - 4 - 
hydroxyphenyl]ethanone hydrochloride; 

(E) - 1 - [3 - [[4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - butenyl]oxy] - 4 - 

benzyloxyphenyl]ethanone; 
25 6 - (3 - chloropropoxy) - 5 - methoxy indole; 

6 - fluoro - 3 - [1 - [3 - [(5 - methoxy - 1 H - indol - 6 - yl)oxy]propy I] - 4 - piperidinyl] - 1 ,2 - benzisoxazole; 

6 - fluoro - 3 - [1 - [3 - 1(1 H - indol - 7 - yl)oxy]propyl] - 4 - piperidinyl]1 ,2 - benzisoxazole hemifumarate; 

6 - fluoro - 3 - [1 - (3 - hydroxypropyl) - 4 - piperidinyl] - 1 ,2 - benzisoxazole; 

6 - fluoro - 3 - [1 - (2 - pyrimidinoxy)propyl] - 4 - piperidinyl] - 1 ,2 - benzisoxazole fumarate; 
30 6 - aceto - 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxasol - 3 - yl) - 1 - piperidinyl]methy I - 1 ,4 - benzodioxan; 

2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]methyl - 1 ,4 - benzodioxan; 
2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethyl - 1 ,4 - benzodioxan; 

6 - (3 - chloropropoxy) - 7 - methoxy - 1 - tetralone; 

6 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 7 - methoxy - 1 - tetralone; 
35 N - (3 - chloropropyl) - 2 - benzoxazolinone; 

N - (3 - chloropropyl) - 6 - acetyl - 2 - benzoxazolinone; 

N - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl]propyl] - 6 - acetyl - 2 - benzoxazolinone; 
N - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl] propy IJphthalimide; 
1 - (3 - aminopropyl) - 4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl)piperidine dihydrochloride; 
40 cis - 2 - (3 - (4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl)propyl - hexahydro - 1 H - isoindole - 
1 ,3 - dione hydrochloride; 

N - [4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]butyl]phthalimide; 
1 - (4 - aminobutyl) - 4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl)piperidine dihydrochloride; 
cis - (2 - (4 - (4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl) butyl) - hexahydro - 1 H - isoindole - 
45 1 ,3 -dione hydrochloride; 

1 - [4 - [[3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propyl]thio] - 3 - methoxyphenyl] - 
ethanone; 

4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - (2* - methoxyphenyl) butylpiperidine maleate; 
4 - (4 - bromobutyl) - 1 - (1 ,3 - dithian - 2 - yl)ethylbenzene; 

so 1 - [4 - (1 ,3 - dithian - 2 - yl)ethyl]phenyl - 4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yi)butylpiperidine; 
1 - [4 - (4* - acetophenyl)butyl] - 4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - y l)piperidine; 

1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propylamino] - 3 - methoxyphenyl] - 
ethanone; 

(2,4-difluorophenyl)-[1 - (phenylmethyl) - 3 - pyrrolidinyl] methanone oxalate; 
55 6 - fluoro - 3 - [1 - phenylmethyl) - 3 - pyrrolidinyl] - 1 ,2 - benzisoxazole fumarate; 
(E) - 1 - [4 - [(4 - bromo - 2 - butenyl)oxy] - 3 - methoxyphenyljethanone; 
4 - (3 - chloropropoxy) - 3 - methoxybenzaldehyde; 
6 - fluoro - 3 - (3 - pyrrolidinyl) - 1 ,2 - benzisoxazole hydrochloride; 
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1 ~ [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propylamino] - 3 - hydroxyphenyl] - 
ethanone; /r ' J 

1 - [3 - acetylamino - 4 - (3 - chloropropoxy)phenyl]ethanone; 
N - [2 - (3 - hydroxypropoxy)pheny!]acetamide; 
5 4 - (3 - chloropropoxy) - 3 - methoxybenzaldehyde; 

(±) - 1 - [4 - [3 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - methylpropoxy] -3- 
methoxyphenyljethanone; 

(S) - ( + ) - 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - methylpropoxy] -3- 
methoxyphenyl]ethanone; 

io (R) - ( - ) - 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] -2- methylpropoxy] -3- 
methoxyphenyl]ethanone; 

1 - [4 - [3 - [4 - [(6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]2,2 - dimethylpropoxy] - 3 - 
methoxyphenyl]ethanone; 

(±) - 1 - [1 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - phenylpropoxy] -3- 
15 methoxyphenyl]ethanone; 

(±) - 1 - [4 - [3 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - (3 - chlorophenyhpropoxy] - 
3 - methoxyphenyljethanone; 

<±) - 1 - [4 - [3 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - (phenylmethyl)propoxyl - 
3 - methoxyphenyljethanone; 
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(±) - 1 - [4 - [3 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl] - 1 - methylpropoxy] - 3 - 
methoxyphenyljethanone; 
(±) - 1 - [4 - [3 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl] - 3 - methylpropoxy] -3- 
methoxyphenyl]ethanone; 

(±) - 1 - [4 - [4 - [4 - (1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 3 - methy!butoxy] - 3 - methoxyphenyl] - 
25 ethanone; 

(±) - 1 - [4 - [4 - [4 - (1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 3 - phenylbutoxy] - 3 - methoxyphenyl] - 
ethanone; 

(±) - 1 - [4 - [4 - [4 - (1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - (2 - phenylethyl)butoxy] - 3 - 
methoxyphenyljethanone; 
30 <±) - [4 - [2 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - pjperidinyl]1 - methylethoxy] - 3 - 
methoxyphenyljethanone; 

(E) - 1 - [4 - [[4 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl] - 1 - methyl - 2 - butenyl]oxy] - 
3 - methoxyphenyljethanone; 

(Z)-1-[4- [[4 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl] - 3 - methyl -2- butenylloxy] - 
35 3 - methoxyphenyljethanone; 

(±) - 1 - [4 - [[4 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl] - 1 - propyl -2- butynyljoxy] - 
3 - methoxyphenyljethanone; 

(S) - ( + ) - 1 - [4 - [3 - [4 - (6 - fluoro - 1 H - indazol - 3 - yl) - 1 - piperidinyl]2 - methylpropoxy] -3- 
methoxyphenyljethanone; 

40 (R) - ( - ) - 1 - [4 - [3 - [4 - (6 - fluoro - 1 H - indazol - 3 - y I) - 1 - piperidinyl]2 - methylpropoxy] -3- 
methoxyphenyljethanone; 

(±) - 1 - [4 - [4 - [4 - (1 ,2 - benzisothiazol - 3 - yl) - 1 - piperazinyl] - 3 - methylbutoxy] - 3 - methoxyphonyll - 
ethanone; 

(±) - 1 - [4 - [3 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl] -2- phenylpropoxy] -3- 

45 methoxyphenyljethanone; and 

(±) - 6 - fluoro - 3 - [1 - [3 - (2 - methyl -(2- methoxyphenoxy)propyl] - 4 - piperidinyl] -1,2- benzisoxazole. 

The compounds of the present invention are useful for treating psychoses by virtue of their ability to 
elicit an antipsychotic response in mammals. Antipsychotic activity is determined in the climbing mice 
assay by a method similar to those described by P. Protais, et al., Psychopharmacol., 501 (1976) and B 

so Costall, Eur. J. Pharmacol., 50:39 (1978). — 

Subject CK-1 male mice (23-27 grams) are group -housed under standard laboratory conditions The 
mice are individually placed in wire mesh stick cages (4" X 10") and are allowed one hour for adaption and 
exploration of the new environment. Then apomorphine is injected subcutaneously at 1.5 mg/kg, a dose 
causing climbing in all subjects for 30 minutes. Compounds to be tested for antipsychotic activity are 

55 injected intraperitoneal^ or given oral doses at various time intervals, e.g. 30 minutes, 60 minutes, etc. prior 
to the apomorphine challenge at a screening dose of 10-60 mg/kg. 

For evaluation of climbing, 3 readings are taken at 10, 20, and 30 minutes after apomorphine 
administration according to the following scale: 
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Climbing Behavior Mice with: 


Score 


4 paws on bottom (no climbing) 
2 paws on the wall (rearing) 
4 paws on the wall (full climb) 


0 
1 
2 



Mice consistently climbing before the injection of apomorphine are discarded. 

With full -developed apomorphine climbing, the animals are hanging on to the cage walls, rather 
motionless, over long periods of time. By contrast, climbs due to mere motor stimulation usually only last a 
few seconds. 

The climbing scores are individually totaled (maximal score: 6 per mouse over 3 readings) and the total 
score of the control group (vehicle intraperitoneal^ - apomorphine subcutaneously) is set to 100%. ED50 
values with 95% confidence limits, calculated by a linear regression analysis, of some of the compounds of 
the present invention as well as a standard antipsychotic agent are presented in Table 1. 



TABLE 1 
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CLIMBING MOUSE ASSAY 

COMPOUND (ED50 mg/kg, ip) 

l-[4-[3-[4-(lH-indazol-3-yl)-l- 0.98 
25 piperazinyl ] propoxy ] -3-methoxy- 
pheny 1 ] ethanone 

l-[4-[ 3-[4-( 1, 2-benzi3oxazol-3-yl) 
-1-piperidinyl ] propoxy ] -3-methoxy- 
pheny 1 ] ethanone 0.67 



30 



1- [ 4_[ 3-( 4-( 6-f luoro-1 , 2-benzisoxazol- 

3-yl ) - 1 -piper idiny 1 ] propoxy] -3-methoxy- 

pheny 1 ] ethanone 0.095 



35 



40 



45 



50 



55 
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15 



20 



25 



30 



35 



l-[4-(4-(4-{ l,2-benzisoxazol-3-yl)-l- 
piperidinyl ] butoxy ] -3-roethoxyphenyl ] 
ethanone 



1.6 



40 



l-[ 4-( 4-[ 4-( 6-f luoro-1 , 2-benziaoxazol- 
3-yl ) -1-piperidinyl Jbutoxy ] -3-methoxy- 
phenyl ] ethanone 0.68 

1- [4-{3-[4-( 6-f luoro-1 ,2-benzieothiazol- 
3-yl ) -1-piperidinyl ]propoxy ] -3-methoxy- 

phenyl ] ethanone hydrochloride q.16 

2- [ 4- ( 6-f luoro-1 , 2-benzisoxazol-3-yl ) -1- 
piperidinyl ] ethyl ] -1 , 4-benzodioxan o . 29 

{ Z ) -l- [ 4- £ [ 4- [ 4- ( 6-f luoro-1 , 2-benzisoxazol- 

3- yl ) -1-piperidinyl ]-2-butenyl]oxy 1-3- 
xnethoxyphenyl ] ethanone - o.Sl 

1- [ 4- ( 4 ' -acetophenyl ) butyl ] -4- ( 6-f luoro- 

1 , 2-benzisoxazol-3-yl Jpiperidine o . 34 

6-f luoro - 3 - ( 1 - ( 3 -hydroxypr opy 1 )-4- 

piperidinyl ] -l , 2-benzisoxazole 4 . 1 

4- [ 4- ( 6-f luoro-1 , 2-benzisoxazol-3-yl ) - 
1-piperidinyl] butyl decanoate fumarate 3.31 

1 • ( 3 -aminopropy 1 ) -4 - ( 6 • f luoro- 1 r 2 - 

benzisoxazol-3-yl )piperidine dihydro- 

chloride 22 6 

N-[2-[4-( 6-f luoro-1 , 2-benzisoxazol-3-yl ) - 

1 -piperidinyl ] ethyl ] phthalimide 5.0 

6-fluoro-3-[l-[3-[ (isoquinol-S-yl)oxyl 

propyl ] -4-piperidinyl ] -1 , 2-benziaoxazole 

sesquif umarate 0.172 

Chlorpromazine (standard) 1^3 



Antipsychotic response is achieved when the compounds of the present invention are administered to a 
subject requiring such treatment as an effective oral, parenteral, or intravenous dose of from 0.01 to 50 
mg/kg of body weight per day. It is to be understood, however, that for any particular subject, specific 
dosage regimenc should be adjusted according to the individual need and the professional judgment of the 
person administering or supervising the administration of the aforesaid compound. It is to be further 
understood that the dosages set forth herein are exemplary only and they do not, to any extent limit the 
scope or practice of the invention. 

Some of the compounds of the present invention are also useful as analgetics due to their ability to 
alleviate pain in mammals. The analgetic utility is demonstrated in the phenyl p-quinone writhing assay in 
mice, a standard assay for analgesia: Proc. Soc. Exptl. BioL Med., 95:729 (1957). Thus, for instance, the 
subcutaneous dose effecting an approximately 50% inhibition of writhing (ED 50 ) in mice produced in this 
assay is as shown in Table 2. 
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TABLE 2 



COMPOUND 


INHIBITION OF 




PHENYLQUINONE 




INDUCED WRITHING 




EDsomg/kg, sc 


1 - [4 - [3 - [4 - (1 H - indazol - 3 - yl) - 1 - piperazinyl]propoxy] - 


0.06 


- 3 - methoxyphenyljethanone 




1 - [4 - [3 - [4 - (1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]prop - 


0.17 


oxy] - 3 - methoxyphenyl]ethanone 




1 - [4 - [3 - [4 - (6 - ftuoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piper - 


0.03 


idinyl] propoxy] - 3 - methoxyphenyl]ethanone 




Propoxyphene (standard) 


3.9 


Pentazocine (standard) 


1.3 



Analgesia is achieved when the compounds of the present invention are administered to a subject 
requiring such treatment as an effective oral, parenteral, or intravenous dose of from 0.01 to 100 mg/kg of 
body weight per day. It is to be understood, however, that for any particular subject, specific dosage 
regimens should be adjusted according to the individual need and the professional judgment of the person 
administering or supervising the administration of the aforesaid compound. It is to be further understood that 
the dosages set forth herein are exemplary only and that they do not, to any extent, limit the scope or 
practice of the invention. 

Effective amounts of the compounds of the present invention can be administered to a subject by any 
one of several methods, for example, orally as in capsules or tablets, parenterally in the form of sterile 
solutions or suspensions, and in some cases intravenously in the form of sterile solutions. 

The compounds of the present invention, while effective themselves, can be formulated and admin- 
istered in the form of their pharmaceutical^ acceptable addition salts for purposes of stability, convenience 
of crystallization, increased solubility, and the like. Preferred pharmaceutical^ acceptable addition salts 
include salts of mineral acids, for example, hydrochloric acid, sulfuric acid, nitric acid, and the like; salts of 
monobasic carboxylic acids, for example, acetic acid, propionic acid, and the like; salts of dibasic carboxylic 
acids, for example, maleic acid, fumaric acid, and the like; and salts of tribasic carboxylic acids, such as 
carboxysuccinic acid, citric acid, and the like. 

Effective quantities of the compounds of the invention can be administered orally, for example, with an 
inert diluent or with an edible carrier. They can be enclosed in gelatin capsules or compressed into tablets. 
For the purposes of oral therapeutic administration, compounds of the invention can be incorporated with an 
excipient and used in the form of tablets, troches, capsules, elixirs, suspensions, syrups, wafers, chewing 
gums, and the like. These preparations should contain at least 0.5% of active compound of the invention, 
but can be varied depending upon the particular form and can conveniently be between 4% to about 70% 
of the weight of the unit. The amount of active compound in such a composition is such that a suitable 
dosage will be obtained. Preferred compositions and preparations according to the present invention are 
prepared so that an oral dosage unit form contains between 1 .0 - 300 milligrams of the active compound of 
the invention. 

Tablets, pills, capsules, troches, and the like can also contain the following ingredients: a binder, such 
as micro -crystalline cellulose, gum tragacanth, or gelatin; an excipient, such as starch or lactose; a 
disintegrating agent such as alginic acid, Primogel, corn starch, and the like; a lubricant such as magnesium 
stearate or Sterotes; a glidant such as colloidal silicon dioxide; and a sweetening agent such as sucrose; or 
saccharin, or a flavoring agent, such as peppermint, methyl salicylate, or orange flavoring. When the dosage 
unit form is a capsule, it can contain, in addition to materials of the above type, a liquid carrier such as a 
fatty oil. Other dosage unit forms can contain various materials that modify the physical form of the dosage 
unit, for example, as coatings. Thus, tablets or pills can be coated with sugar, shellac, or other enteric 
coating agents. A syrup can contain, in addition to the active compounds, sucrose as a sweetening agent 
and certain preservatives, dyes, colorings, and flavors. Materials used in preparing these various composi - 
tions should be pharmaceutical^ pure and non- toxic in the amounts used. 

For the purpose of parenteral therapeutic administration, the active compound of the invention can be 
incorporated into a solution or suspension. These preparations should contain at least 0.1% of active 
compound, but can be varied between 0.5 and about 50% of the weight thereof. The amount of active 
compounds in such compositions is such that a suitable dosage will be obtained. Preferred compositions 
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and preparations according to the present invention are prepared so that a parenteral dosage unit contains 
between 0.5 to 100 milligrams of active compound. 

Solutions or suspensions can also include the following components: a sterile diluent, such as water for 
injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol, or other synthetic 
5 solvents; antibacterial agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid 
or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as acetates, 
citrates, or phosphates, and agents for the adjustment of tonicity such as sodium chloride or dextrose. The 
parenteral preparation can be enclosed in ampules, disposable syringes, or multiple dose vials made of 
glass or plastic. 

w The following examples are for illustrative purposes only and are not to be construed as limiting the 

invention. All temperatures are given in degrees Centigrade (°C.) unless indicated otherwise. 

EXAMPLE 1 

75 Preparation of 1 - [4 - [3 - [4 - (1 H - Indazol - 3 - yl) - 1 - piperazinyl]propoxy] - 3 - methoxyphenyl]ethanone. 
(A) Synthesis of 2 - bromobenzoic acid 2 - phenylsuifonylhydrazide 



To a solution of 2 - bromobenzoic acid hydrazide (132 g) in pyridine (1.2*) cooled to about 10* with an 
20 ice bath, was added benzensulfonyl chloride (78.3 ml). After complete addition, the reaction was stirred at 
ambient temperature for four hours, and then poured into ice - hydrochloric acid to precipitate a yellow 
solid, 135 g. The material was recrystallized from isopropanol to yield 125 g of 2 - bromobenzoic acid 2- 
phenylsulfonylhydrazide, m.p. = 154- 156° C. 

25 (B) Synthesis of a - chloro -2- bromobenzaldehyde phenylsulfonylh ydrazone 

A mixture of 2 - bromobenzoic acid phenylsuifonylhydrazide (125 g, 0.35 mol) and thionyl chloride (265 
ml) was stirred and refluxed for 2 hours. After about 15 minutes of reflux, the solid went into solution. The 
reaction was permitted to cool, and then it was poured into hexane. The resultant white solid was collected 
30 to afford 1 24 g of a - chloro - 2 - bromobenzaldehyde phenylsulfonylhydrazone, m.p. = 1 20 - 1 22 * C. 

(C) Synthesis of 1 - [[(phenylsulfonyl)hydrazono] - (2 - bromophenyl)methyl] -4 - methylpiperazine 

To a stirred solution, under nitrogen, of a -chloro -2 -bromobenzaldehyde phenylsulfonylhydrazone 
35 (271.1 g; 0.72 mol) in tetrahydrofuran (THF; 2 liters), was added dropwise N - methylpiperazine (159.7 g; 1.6 
mol). The reaction was stirred at ambient temperature for three hours, and then permitted to stand at 
ambient temperature for 16 hours. The reaction was chilled in an ice bath, and then filtered to remove the 
piperazine hydrochloride that was formed. The filtrate was concentrated to yield a brown gum. The gum 
was triturated with hot acetonitrile, the mixture was cooled in an ice bath, and when cold, was filtered to 
40 remove unwanted side product. The filtrate was then concentrated to afford 392.9 g of a brown gum of 
crude 1 - [[(phenylsulfonyl) - hydrazono] - (2 - bromophenyl)methyl] - 4 - methylpiperazine. 

(D) Synthesis of 3 - (4 - Methyl - 1 - piperazinyl) - 1 - phenylsulfonyl - 1 H - indazole 



45 A mixture of 1 - [[(phenylsulfonyl)hydrazono] - (2 -bromo phenyl)methyl] - 4 - methylpiperazine (31.0 g, 
0.08 mol), copper bronze (3.1 g), K 2 C0 3 (11.5 g), and dimethylformamide (500 ml), was stirred and refluxed 
for 1.5 hours. The reaction was poured into water and the aqueous suspension was stirred vigorously with 
ethyl acetate. The biphasic mixture was filtered through celite, and subsequently the layers were separated. 
The aqueous portion was extracted with another portion of ethyl acetate, and the combined extracts were 

50 washed (H 2 0) and dried (MgSO*). Concentration of the extract afforded a solid, which upon trituration with 
ether gave 19.7 g of solid. The solid was recrystallized from isopropanol to afford 17.7 g (60%) of product, 
m.p. 158-161 °C. An analytical sample was obtained by another recrystallization from isopropanol (with 
charcoal treatment) to afford colorless crystals of the indazole, 3 - (4 - methyl - 1 - piperazinyl) - 1 - 
phenylsulfonyl- 1H- indazole, m.p. = 160-161'C. 

55 
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ANALYSIS: 


Calculated for Ci8H 20 N 4 O 2 S: 
Found: 


60.66% C 
60.45% C 


5.66% H 
5.62% H 


15.72%N 
15.61%N 



5 „ „. „ _ _______ 

(E) Synthesis of 4 - [1 - (Phenylsulfonyl) - 1 H - indazol - 3 - yl] - 1 - piperazinecarbonitrile 

To a stirred mixture of 3 - (4 - methyl - 1 - piperazinyl) - 1 - phenylsulfonyl - 1 H - indazole (237 g, 0.67 
10 mol), K 2 C0 3 (102 g, 0.74 mol) and dimethylsulfoxide (DMSO, 2000 ml), under nitrogen, was added 
cyanogen bromide (72 g, 0.68 mol) dissolved in DMSO (525 ml). The reaction was stirred at ambient 
temperature for 5.5 hours and was then poured into H 2 0 (7 I). The solid, which precipitated from solution, 
was collected by filtration and was washed well with H2O affording 168 g (68%) of product. A 5.2 g sample 
was recrystallized twice from ethanol-H 2 0 yielding 4.0 g of 4-[1 - (phenylsulfonyl)- 1H -indazol -3 -y I]- 
1 - piperazinecarbonitrile, m.p. = 178-180 B C. 



ANALYSIS: 


Calculated for C18H17N5O2S: 
Found: 


58.85%C 
59.01 %C 


4.66% H 
4.63% H 


19.06%N 
19.09%N 



(F) Synthesis of 3 - (1 - Piperazinyl) - 1 H - indazole 

25 

To a stirred mixture of 4-[1 - (phenylsulfonyl) - 1 H - indazol -3 - yl] - 1 - piperazinecarbonitrile (163 g, 
0.44 mol) in tetrahydrofuran (2.0 I) was added, dropwise, lithium aluminum hydride (880 ml; 0.88 mol of a 1 
M lithium aluminum hydride solution in tetrahydrofuran). After complete addition, the reaction was heated to 
reflux and stirred for 6 hours, stirred at ambient temperature for one hour and allowed to sit at room 

30 temperature overnight. The reaction was quenched by the careful dropwise addition of water. After no more 
hydrogen could be observed to evolve, the reaction was filtered and the lithium salt filter cake was washed 
well with tetrahydrofuran. The filtrate was combined with the filtrate of another run (all together the starting 
material totaled 300 g, i.e. 0.82 mol) and the combined filtrates were concentrated to afford 372 g of a 
yellow solid suspended in water. An attempt was made to partition the product between water and 

35 dichloromethane, but the product proved to be only slightly soluble in dichloromethane. Therefore, the 
biphasic product suspension was filtered through a course sintered funnel and the white product which was 
collected was dried to afford 121 g. The two phases of the filtrate were separated and the water was 
extracted again with dichloromethane. All of the dichloromethane phases were combined, washed twice with 
water, dried with magnesium sulfate, and concentrated to afford 41 g of a brown residue. The residue was 

40 triturated with diethyl ether and filtered to afford 10 g of a beige solid, m.p. = 139- 150° C. The NMR and 
MS spectra were consistent with the structure. Recrystallization of 10 g from toluene afforded 7.5 g of 3- 
(1 - piperazinyl) - 1 H - indazole, m.p. 1 53 - 1 55 0 C. 

(G) 3 - (4 - Methyl - 1 - piperazinyl) - 1 H - indazole 
45 ————— ■ — 

A stirred mixture of 3- (4- methyl - 1 -piperazinyl)- 1 -phenylsulfonyl - 1H-indazole (13.5 g, 0.038 
mol), methanol (150 ml) and 25% CH 3 ONa in methanol (15.3 ml) was stirred and refluxed for 2.5 h. The 
reaction was concentrated to about one -tenth its volume, and water was added to the mixture, resulting in 
a red solution. The solution was extracted with dichloromethane, the extract washed (H 2 0), dried (MgSCk), 
50 and the solvent was concentrated to afford 6.6 g of a rose -colored solid. Two recrystallizations from 
toluene - hexane afforded 4.3 g (52%) of 3-(4- methyl- 1 -piperazinyl)- 1H- indazole as an off-white 
solid, m.p. = 111 -113* C. 



55 


ANALYSIS: 




Calculated for C12H16N4: 


66.64%C 


7.46% H 


25.91 %N 




Found: 


66.83%6 


7.42% H 


25.69% N 
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( H ) 4 ~ 0 H - indazol - 3 - yl] - 1 — piperazinecarbonitrile 



w 



To a stirred mixture of cyanogen bromide (5.3 g, 0.05 mol), K 2 C0 3 (7.1 g) and dimethylsulfoxide (40 
ml) was added, dropwise, 3 -(4 -methyl- 1 - piperazinyl) - 1H- indazole (11.0 g, 0.051 mol) dissolved in 
dimethylsulfoxide (60 ml). The reaction was stirred at ambient temperature for 1 h, and then it was poured 
into water. The aqueous suspension was extracted with ethyl acetate, the ethyl acetate was washed <H 2 0) 
dried <MgS0 4 ), and concentrated to afford 7.8 g (67%) of a yellow solid. This sample was combined with 
another and recrystallized twice from toluene to afford analytically pure 4 - (1 H -indazol -3 - yl) - 1 - 
piperazinecarbonitrile as a white solid, m.p. = 120 -122° C. 



15 



ANALYSIS: 


Calculated for Ct 2 H 13 N 5 : 
Found: 


63.42%C 
63.04%C 


5.76% H 
5.84% H 



(I) Synthesis of 3-(l - Piperazinyl) - 1 H - indazole 



20 



25 



A mixture of 4-(- 1H- indazol -3 -yl)- 1 - piperazinecarbonitrile (8.0 g, 0.04 mol) and 25% H 2 S0 4 - 
(100 ml) was stirred at reflux for 4.5 hours. The reaction was cooled in an ice bath and made basic by the 
dropwise addition of 50% NaOH. The basic solution was extracted with ethyl acetate. The ethyl acetate was 
washed with H 2 0, dried with MgS0 4 , and concentrated to afford 5.2 g (73%) of the desired compound as a 
solid. The solid was recrystallized twice from toluene to afford 3.0 g of 3 - (1 - piperazinyl) - 1 H -indazole 
m.p. = 153 - 155 * C. 





ANALYSIS: 




Calculated for Ci 1 Hi 4 N 4 : 


65.32%C 


6.98% H 


27.70% N 


30 


Found: 


65.21 %C 


6.99% H 


27.80% N 



< J) Synthesis of 1 - [4 - [3 - [4 - (1 H - Indazol - 3 - yl) - 1 - piperazinyl ]propoxy1 - 3 - methoxyphenyl] - 
ethanone ~ ' ■ — 7 - J — 

35 

A mixture of 3 -(1 -piperazinyl)- 1H -indazole (4.0g, 0.02 mol), K 2 CO 3 (3.0g, 0.022 mol) 1 -[4- (3- 
chloropropoxy)-3-methoxyphenyl]ethanone (5.3g, 0.022 mol), a few crystals of Kl, and dimethylformamide 
(60 ml) was stirred at 90° C for 5 hours. The reaction was poured into water, and the aqueous mixture was 
extracted with ethyl acetate. The extract was washed (brine), dried (MgS0 4 ), and the solvent was 
40 concentrated to afford a white solid, which was triturated with diethyl ether and collected to yield 7 0g of 
product. Two recrystallizations from absolute ethyl alcohol yielded 5.3g (64%) of analytically pure 1-[4- 
[3-[4-(1H-indazol-3-yl)-1 -piperazinyl]propoxy]-3-methoxyphenyl]ethanone, m.p. = 155-157°C. 



45 


ANALYSIS: 




Calculated for C 23 H 2 8N 4 0 3 : 


67.62%C 


6.91 %H 


13.72%N 




Found: 


67.45% C 


6.74% H 


13.56%N 



EXAMPLE 2 

1 - [4 - [3 - [4 - (1 ,2 - Benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyljethanone 

55 A mixture of 3 -(4-piperidinyl)- 1 ,2 - benzisoxazole hydrochloride (4.8g, 0.02 mol), KsCCb (5.2g, 0 04 
mol), 1 -(4- (3 -chloropropoxy) -3 -methoxyphenyljethanone (5.3g, 0.022 mol), a few crystals of Kl and 
dimethylformamide (60 ml) was stirred at 90 'C for 16 hours. The reaction was poured into water and the 
aqueous mixture was extracted with ethyl acetate. The extract was washed (water), dried (MgS0 4 ) and 
concentrated to afford a brown oil. The oil was chromatographed on a Waters Prep 500 utilizing silica gel 
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columns and ethyl acetatediethylamine (2%), as eluent. Concentration of the appropriate fractions afforded 
3.9 g of product as an off-white solid. Recrystallization from absolute ethyl alcohol afforded 2.6g (33%) of 
1 - [4 - [3 - [4 - (1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxy - phenyljethanone. m.p. 
= 102 - 104° C, as colorless needles. 



ANALYSIS: 


Calculated for C24H28N2O4: 
Found: 


70.56%C 
70.73%C 


6.91 %H 
6.93% H 


6.86% N 
6.85%N 



EXAMPLE 3 

1 - [4 - [3 - [4 - (6 - Fluoro - 1,2 - benzisoxazol - 3 — yl) - 1 - piperidiny l]propoxyl - 3 - methoxypheny I] - 
ethanone 

A stirred mixture of 6 -fluoro -3- (4 -piperidinyl)- 1,2 benzisoxazole hydrochloride (5.1 g, 0.02 mol), 
K2CO3 (5.2g, 0.04 mol), 1 - [4 - (3 -chforopropoxy) - 3 - methoxyphenyl]ethanone (5.3g, 0.022 mol), and 
dimethylformamide (60 ml) was heated at 90 *C for 16 hours. The reaction was poured into water, and the 
aqueous mixture was extracted with ethyl acetate. The ethyl acetate was washed (water), dried (MgSOO 
and concentrated to afford a moist solid. Recrystallization (twice) from ethyl alcohol afforded 5.0g (58%) of 
1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl] - 
ethanone as a beige solid, m.p. = 118- 120* C. 



ANALYSIS: 


Calculated for C24H27FN2O4: 
Found: 


67.60%C 
67.47% C 


6.38%H 
6.40%H 


6.57%N 
6.53%N. 



EXAMPLE 4 

1 -[4-[4-[4-(1,2 - Benzisoxazol - 3 - yl) - 1 - piperidiny I] butoxy] - 3 - methoxypheny l]ethanone 

35 

A mixture of 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole hydrochloride (4.3g, 0.018 mol), K2CO3 (5.5g, 0.04 
mol), and 1 - [4 - (4 - bromobutoxy) - 3 - methoxyphenyl]ethanone (5.5g, 0.018 mol), and dimethylformamide 
(60 ml) was stirred and heated at 75 °C for 16 hours. The reaction was poured into water and was extracted 
with ethyl acetate. The ethyl acetate was washed (water), dried (MgSOO, and the solvent concentrated to 
40 afford 7.2g of a beige solid. Recrystallization (twice) from ethyl alcohol yielded 3.3g (43%) of 1 -[4 -[4- 
[4 - (1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl]butoxy] - 3 - methoxyphenyljethanone, m.p. = 99 - 1 01 0 C. 





ANALYSIS: 


45 


Calculated for C25H30N2O4: 


71.11%C 


7.16%H 


6.63% N 




Found: 


70.76%C 


7.24% H 


6.58% N. 



EXAMPLE 5 

50 

1 - [4 - [4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]butoxy] - 3 - methoxyphenyljethanone 

A stirred mixture of 6 -fluoro - 3 - (4 - piperidinyl) - 1,2- benzisoxazole hydrochloride (5.1g, 0.02 mol), 
K2CO3 (5.2g, 0.04 mol), 1 - [4- (4- bromobutoxy) - 3 - methoxyphenyljethanone (6.6g, 0.022 mol), and 
55 dimethylformamide (60 ml) was heated at 75 *C for 5 hours. The reaction was poured into water, and the 
aqueous mixture was extracted with ethyl acetate. The ethyl acetate was washed (water), dried (MgSOO, 
and the solvent was concentrated to yield initially an oil, which solidified upon standing. The solid was 
triturated with hexane and collected to afford 7.7g of the product as a waxy solid. The compound was 
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chromatographed on a Waters Prep 500 utilizing silica gel columns and eluting with dichloromethane / 
methanol (5%). Concentration of the appropriate fractions yielded 5.1g of off-white solid l-[4-[4-[4- 
(6 - f luoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]butoxy] - 3 - methoxyphenyljethanone, which when 
recrystalhzed from ethyl alcohol yielded 3.2g (36%) of feathery - white needles, m.p. = 88-90 °C 



ANALYSIS: 


Calculated for C25H29FN2O4: 
Found: 


68.1 6%C 
67.96%C 


6.64% H 
6.49% H 


6.36%N 
6.29%N. 



EXAMPLE 6 



75 



20 



25 



1 ~[4-[2-[4-(1,2- Benzisoxazol - 3 - yl) - 1 - piperidinyl]ethoxy] -3- methoxyphenyljethanone fumarate 

A mixture of 3-(4-piperidinyl)- 1 ,2 - benzisoxazole hydrochloride (4.8g, 0.02 mol), K 2 C0 3 (5.2g, 004 
mol), 1 -[4-(2-chloroethoxy)-3-methoxyphenyl]ethanone <5.0g, 0.022 mol), and dimethylformamide (90 
ml) was heated at 90 'C for 16 hours. The reaction was poured into water and the aqueous mixture was 
extracted with ethyl acetate. The ethyl acetate was washed (water), dried (MgS0 4 ), and the solvent was 
concentrated to afford an oil. Upon standing, the oil solidified to afford a beige solid. The crude solid was 
recrystallized twice from ethyl alcohol to afford 5.9 g of an off-white solid. The solid was dissolved in ethyl 
acetate, and fumaric acid (1.2g, 1.1 equiv.) was added. The mixture was heated briefly on a steam bath and 
then stirred at ambient temperature for 2 hours. An initial green oil settled out and the supernatant solution 
was decanted. Ether was added to the decantate and 4.0g of a white fumarate salt was collectea. The salt 
was recrystallized twice from ethanol - ether to yield 1.7g (17%) of 1 - [4 - [2 - [4 - (1 ,2 - benzisoxazol - 3 - 
yl)-1 -piperidinyl]ethoxy] -3 -methoxyphenyljethanone fumarate, m.p. = 127-129°C. 



30 



ANALYSIS: 


Calculated for C23H2&N2O4 C4H4O4: 
Found: 


63.52%C 
63.00% C 


5.92% H 
5.87% H 


5.49% N 
5.42% N 



35 EXAMPLE 7 

1 - [4 - [4 - [4 - (1 H - Indazol - 3 - yl) - 1 - piperazinyl] butoxy] - 3 - methoxyphenyl]ethanone fumarate 

A stirred mixture of 3-(1 - piperazinyl)- 1H -indazole (4.0g, 0.02 mol), K 2 C0 3 (5.3g, 0.04 mol) 1 -[4- 
40 (4- bromobutoxy) -3- methoxyphenyljethanone (6.6g, 0.022 mol), and dimethylformamide (60 ml) was 
heated at 75 °C for 6 hours. The reaction was poured into water, and a white solid precipitated from 
solution. The solid was collected and dried to afford 7.2g of the crude product. The crude solid was 
recrystallized twice from ethyl alcohol to yield 4.1g of the free base, which was converted to its fumarate 
salt by the addition of fumaric acid (1.19) to the compound dissolved in refluxing acetone. The resulting 
45 fumarate salt <5.0g) was recrystallized from ethyl alcohol to afford 3.8g (35%) of 1 - [4- [4- [4 -(1H - 
indazol -3-yl)- 1 - piperazinyl]butoxy] -3 -methoxy phenyljethanone fumarate, as a white solid mp = 
163-165°C. 



50 


ANALYSIS: 




Calculated for C24H30N4O3.C4H4O4: 


62.44%C 


6.36% H 


10.40%N 




Found: 


62.28%C 


6.62% H 


10.34%N. 
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EXAMPLE 8 

1 - [4 - [2 -[4 - (6 - Fiuoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethoxy] - 3 - methoxyphenyl]ethanone 

5 A stirred mixture of 6 -fiuoro - 3 - (4- piperidinyl) - 1,2 benzisoxazole hydrochloride (5.1g, 0.02 mol), 

K2CO3 (5.2g), 1 -[4-(2~chloroethoxy)-3-methoxyphonyl]ethanone (5.0g, 1.022 mol), and dimethylfor- 
mamide (90 ml) was heated at 90 °C for 16 hours. The reaction was poured into water, and the aqueous 
mixture was extracted with ethyl acetate. The ethyl acetate was washed (water), dried (MgSO*), and 
concentrated to afford 7.4g of a yellow solid. The solid was chromatographed on a Waters Prep LC 500 

70 utilizing dichloromethane/methanol (4%) as eluent, and subsequent concentration of the appropriate fraction 
afforded 4.0g of a yellow solid. The solid was recrystallized from ethyl alcohol to yield 3.1 g (38%) of 1 - 
[4 - [2 - [4 - (6 - fiuoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethoxy ] - 3 - methoxyphenyl]ethanone, as 
slightly yellow flakes, m.p. = 132- 134° C. 



75 


ANALYSIS: 




Calculated for C23H2SFN2O4: 


66.98%C 


6.1 1%H 


6.79%N 




Found: 


66.90%C 


6.20% H 


6.74%N. 



20 

EXAMPLE 9 



4 - [3- [4- (6 - Fiuoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]propoxy] - 3 - methoxy - a - 
25 methylbenzenemethanol ~~ — — 

To a stirred mixture of 1 - [4 - [3 - [4 - (6 - fiuoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny!]propoxy - 
3 - methoxyphenyljethanone (4.0 g, 0.0094 mol) in methanol/tetrahydrofuran (60 ml, 1:1), was added sodium 
borohydride (0.4 g, 0.01 mol). After an initial evolution of gas, all insolubles went into solution. The reaction 
was stirred at ambient temperature for 3 hours and TLC at this time showed a very slight amount of starting 

30 ketone. Therefore, another 0.1 g of sodium borohydride was added, and stirring was continued for an 
additional 0.5 hour. TLC now showed complete disappearance of starting material. The reaction was 
concentrated to an off - white residue, which was diluted with water and collected to yield 3.4 g of alcohol. 
This was recrystallized from toluene (twice, with a charcoal treatment) to yield 2.7 g (67%) of 4-[3-[4- 
(6 - fiuoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidiny I] - 3 - methoxy -a- methylbenzene - methanol as a 

35 white solid, m.p. = 136 -138° C. 



40 



ANALYSIS: 


Calculated for C2*H29FN 2 04: 
Found: 


67.27%C 
67.59%C 


6.82%H 
6.89% H 


6.54% N 
6.47% N 



EXAMPLE 10 

45 

1 - [4 - [3 - [4 - (1 ,2 - Benzisothiazol - 3 - y I) - 1 - piperidinyl]propoxy] - 3 - methoxphenyl]ethanone 

A mixture of 3 - (4- piperidiny I) - 1 ,2 - benzisothiazole (3.0 g, 0.0137 mol), potassium carbonate (2.3 g, 
0.0165 mol), 1 - [4-(3-chloropropoxy)-3-methoxyphenyl]ethanone (4.0 g, 0.0165 mol), potassium iodide 

50 (200 mg) and acetonitrile (100 ml) was stirred at reflux under N2 for 24 hours. The cooled reaction was 
filtered and the coke was washed well with acetonitrile. The filtrate was concentrated to in oily residue, 
which was partitioned between water and ethyl acetate. The ethyl acetate extract was washed well with 
water, dried with MgSO* and concentrated to yield 6.1 g of a beige oil which solidified upon standing. The 
product was triturated with diethyl ether and filtered to give 4.2 g of a beige solid. The compound was 

55 recrystallized from ethyl alcohol to afford 3.5 g, and another recrystallizalion from ethyl alcohol (utilizing 
decolorizing carbon) provided 2.4 g (41%) of 1 -[4 -[3 -[4 -(1,2 -benzisothiazol- 3- yl) — 1 - piperidinyl] - 
propoxy] - 3 - methoxyphenyljethanone, m.p. 93-95°C. 
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ANALYSIS: 


Calculated for C24H28N2O3S: 
Found: 


67.90%C 
67.89%C 


6.65% H 
6.61 %H 


6.60% N 
6.59% N 



EXAMPLE 1 1 

10 1 " [ 4 " [3 ~ [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3- yl) - 1 - pip eridinyllpropoxvl - 3 - hydroxyphenyll - 
ethanone " " — " — — - J — 



15 



20 



25 



(A) Synthesis of 1 -[4-(3-chloropropoxy)~3~hydroxyphenyl]ethanone 

' To a stirred solution of 1 - [4- (3 -chloropropoxy) -3 methoxyphenyljethanone (10.0 g, 0.041 mol) in 
methylene chloride (120 ml) cooled to -50'C (dry ice - methanol) was added, dropwise 1M boron 
tribrom.de «n methylene chloride (123 ml, 0.12 mol). The temperature was kept between -40°C and 
50° C. After complete addition, the reaction was permitted to reach -30*C, and the TLC checked (Ca 15 
mm. after final boron tribromide was added). Saturated NaHC0 3 was added, dropwise, never allowing the 
temperature to go above 0°C during most of the addition. When sufficient NaHC0 3 had been added to 
make the solution basic, the organic layer was collected. The layer was washed with brine, dried (MgSO*) 
and concentrated to yield 8.1 g of dark brown oil, which solidified on standing. This was chromatographed 
on a Waters Prep 500 LC (2 silica columns, 2% methanol - methylene chloride as eluent). Upon con- 
centration of the appropriate fractions, 5.8 g of a brown tacky solid were obtained. This was recrystallized 
from isopropyl ether (with decanting of the yellow isopropyl ether supernatant from the dark brown oily 
residue) to give initially 2.5 g of a yellow solid. Concentration of the mother liquor gave an additional 0 5a 
m.p. = 110-113°C. ' y ' 



30 



35 



40 



(B) Synthesis of 1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzi soxazol - 3 - yl) - 1 - piperidinyl]propoxyl - 3 - 
hydroxyphenyl)ethanone " ~ ~ 

A stirred mixture of 6 - fluoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (2.8 g, 0.013 mol), NaHCOa (1 1 
g), several crystals of Kl, 1 - [4 - (3 - chloropropoxy) - 3 - hydroxyphenyljethanone, and acetonitrile (100 ml) 
was refluxed for 16 hours. The reaction was poured into water, and the aqueous mixture was extracted with 
ethyl acetate. The organic extract was washed (water), dried (MgSO*), and the solvent was concentrated to 
afford 5.7 g of a thick yellow oil. The oil was chromatographed on a Waters Prep 500 LC on silica gel, 
eluting with 7% methanol/methylene chloride. Concentration of the appropriate fraction afforded a yellow oil' 
which upon standing yielded 3.5 g of the compound as a pale, yellow solid. The solid was recrystallized 
from ethyl alcohol to afford 2.7 g (50%) of 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]propoxy]-3-hydroxyphenyl]ethanone as a pale yellow solid, m.p. = 122- 124° C. 



45 



ANALYSIS: 


Calculated for C23H25FN2O4: 
Found: 


66.98% C 
66.97%C 


6.1 1%H 
6.20% H 


6.79%N 
6.69% N 



EXAMPLE 12 



50 1 - [4 - [3 - [4 - (6 - Fluoro - 1 H - indazol - 3 - yl) - 1 - piperazinyl] propoxy] - 3 - methoxyphenyljethanone 

A stirred mixture of 6 - fluoro - 3 - (1 - piperazinyl) - 1 H - indazole (2.3 g, 0.01 mol), K2CO3 (1.5 g), 1 - 
[4- (3 -chloropropoxy) -3 -methoxyphenyljethanone (2.8 g, 0.011 mol), several crystals of Kl ' and 
dimethylformamide (60 ml) was heated at 90 °C for 16 hours. The reaction was poured into H 2 0, and the 
aqueous suspension was extracted with ethyl acetate. The ethyl acetate was washed (H 2 0), dried (MgSO*) 
and concentrated to afford 5.0 g of a yellow oil. The oil was chromatographed on a Waters Prep 500 
utilizing silica gel columns and eluting with methylene chloride/methanol (7%). Concentration of the desired 
fractions yielded 2.0 g (46%) of an off-white solid. This sample was combined with 1.0 g of a previous 
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sample, and this was recrystallized from toluene to afford 2.6 g of 1 - [4 - [3 - [4 - (6 -fluoro - 1 H - indazol - 
3-yl)- 1 -piperazinyl]propoxy]-3- methoxyphenyl]ethanone as a white solid, m.p. = 135- 137* C. 



5 


ANALYSIS: 




Calculated for C23H27FN4O3: 


64.77%C 


6.38% H 


13.14%N 




Found: 


64.66% C 


6.21 %H 


13.02%N 



EXAMPLE 13 

1 - [4 - [4 - [4 - (6 - Fluoro - 1 H - indazol - 3 - yl) - 1 - piperazinyl] butoxy] - 3 - methoxypheny l]ethanone 

A stirred mixture of 6 -fiuoro -3 - (1 - piperazinyl) - 1 H - indazole hydrochloride (5.0 g, 0.019 ml), 
K2CO3 (5.8 g) and 1 - [4 - (4 - bromobutoxy) - 3 - methoxyphenyl]ethanone (6.3 g, 0.021 mol) and 
dimethylformamide (80 ml) was heated at 75 °C for 6 hours. The reaction was poured into water, and an 
off-white solid formed from solution. The solid was collected and dried to yield 4.5 g of crude product. The 
compound was recrystallized from ethanol (3 times) to afford 3.0 g of an off-white solid. The solid was 
chromatographed on a Waters Prep 500 utilizing silica gel columns and eluting with methylene 
chloride/methanoi (7%). Concentration of the appropriate fractions afford 2.3 g of an off-white solid, which 
when recrystallized from ethanol yielded 1.9 g (26%) of analytically pure 1 - [4 - [4 - [4 -(6 - fluoro - 1H - 
indazol - 3 - yl) - 1 -piperazinyl]butoxy]-3-methoxyphenyl]ethanone, m.p. = 156-158°C. 



25 


ANALYSIS: 




Calculated for C24H 2 9FN A 0 3 : 


65.44%C 


6.64% H 


12.72%N 




Found: 


65.38%C 


6.49% H 


12.60%N 



30 

EXAMPLE 14 

1 - [4 - [3 - [4 - (1 H - Indazol - 3 - yl) - 1 - piperidinyl] propoxy] - 3 - methoxyphenyljethanone 

A mixture of 3-(4- piperidinyl)- 1H-indazole (3.0 g, 0.015 mol), K2CO3 (1.6 g), 1-[4-(3- 
chloropropoxy) - 3 - methoxy phenyl]ethanone (5.3 g, 0.022 mol), a few crystals of Kl and acetonitrile (100 
ml) was stirred and refluxed for 16 hours. The reaction was poured into water and a white solid separated 
from solution. The solid was collected, dried and afforded 5.1 g of product. Recrystallization from ethanol 
yielded 3.6 g of the compound, which upon chromatography (preparative HPLC on silica gel, eluting with 
methylene chloride/methanoi -9:1) gave 3.0 g (49%) of an off-white solid. Recrystallization from ethanol 
afforded the analytically pure 1 -[4-[3-[4-(1H-indazol-3-yl)-1 - ptperidinyl]propoxy]-3 - 
methoxyphenyljethanone as a white solid, m.p. = 171 - 173* C. 



ANALYSIS: 


Calculated for C24H29N3O3: 
Found: 


70.74%C 
70.52%C 


7.1 7%H 
7.27% H 


10.31 %N | 
10.42%N 



EXAMPLE 15 

1 - [4 - [3 - [4 - (6 - Chloro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]propoxy ] - 3 - methoxyphenyl] - 
ethanone 

55 A stirred mixture of 6 - chloro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (4.7 g, 0.02 mol), 1-[4-(3- 
chloropropoxy) - 3 - methoxyphenyljethanone (4.8 g, 0.02 mol), K2C0 3 (2.8 g), several crystals of Kl and 
acetonitrile (120 ml) was refluxed for 16 hours. The reaction was filtered and the filtrate was concentrated to 
yield a solid -oil mixture. The residue was chromatographed on a Waters Prep 500 utilizing silica columns 
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and eluting with methylene chloride/methanol (5%). Concentration of the desired fractions yielded 3.2 g of a 
beige solid, which upon recrystallization from ethanol afforded 2.7 g (31%) of 1 - [4 -[3 - [4 - (6 - chloro - 
1 ,2 - benzisoxazol - 3 - yf) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyljethanone as a beige solid m p = 



ANALYSIS: 


Calculated for C24H27CIN2O4: 
Found: 


65.08%C 
65.35%C 


6.14%H 
6.22% H 


6.32% N 
6.28% N 



EXAMPLE 16 



1 [4 - [4 - [4 - (6 - Chloro - 1 ,2 - benzisoxazol - 3 - y l) - 1 - piperidinyl]butoxy] - 3 - methoxyphenyl] - 
ethanone fumarate ~ — 

A stirred mixture of 6-chloro-3-(4-piperidinyl)- 1 ,2 - benzisoxazole (4.7 g, 0.02 mol), l-[4-(4- 
bromobutoxy) -3 -methoxyphenyljethanone (6.0 g, 0.02 mol), K 2 C0 3 (2.8 g) and acetonitrile (120 ml) was 
refluxed for 16 hours. The reaction was allowed to cool, filtered, and the filtrate was concentrated to 9.9 g of 
a brown oil. The oil was chromatographed on a Waters Prep 500 utilizing silica gel columns and eluting with 
methylene chloride/methanol (5%). Concentration of the appropriate fractions afforded 2.3 g of an off-white 
solid. The solid was dissolved in ethanol and fumaric acid (0.62 g, 1.1 eq) was added. Upon concentration 
of the ethanol, a crude, brown solid was collected, which was taken up in refluxing acetone. Upon cooling a 
white solid crystallized from solution yielding 2.2 g (19%) of 1 -[4 -[4- [4 -(6 -chloro - 1,2 - 
benzisoxazol - 3 -yl)- 1 -piperidinyl]butoxy] -3- methoxyphenyl]ethanone fumarate as a white solid mo 
= 139-141 °C. ' 



ANALYSIS: 


Calculated for C25H29CIN2O4 C4H4O4: 
Found: 


60.78%C 
60.69%C 


5.80% H 
5.74% H 


4.89% N 
4.85% N 



35 EXAMPLE 17 

1 - [4 - [3 - [4 - (5 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperi diny l]propoxy] - 3 - methoxyphenyl] - 
ethanone ' ~ ~ ■ 

40 A mixture of 5-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole (2.2 g, 0.01 mole), 1-[4-(3- 
chloropropoxy)-3-methoxyphenyl]ethanone (2.4 g, 0.01 mole), K2CO3 (1.4 g), a few crystals of Kl and 
acetonitrile (100 ml) was stirred and refluxed for 8 hours. The reaction was poured into water and the 
aqueous mixture was extracted with ethyl acetate. The ethyl acetate extract was washed (brine), dried 
(MgSO*), and concentrated to afford 4.0 g of a white solid. The solid was chromatographed on a Waters 

45 Prep 500 HPLC utilizing silica gel columns and eluting with methylene chloride/methanol (5%). Concentra- 
tion of the appropriate fractions afforded 2.0 g (47%) of 1 - [4 - [3 - [4 - (5 - f luoro - 1 ,2 - benzisoxazol - 3 - 
yl)-1 -piperidinyl]propoxy]-3-methoxyphenyl]ethanone as a white crystalline solid, m.p. = 103-105 Q C. 



50 


ANALYSIS: 




Calculated for C24H27FN2O*: 


67.59%C 


6.38% H 


6.57%N 




Found: 


67.50% C 


6.47% H 


6.53% N 
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EXAMPLE 18 

6 - Fluoro - 3 - [ 1 - [3 - (2 - methoxyphenoxy)propyl] -4- piperidinyl] - 1 ,2 - benzisoxazole f umarate 

5 A stirred mixture of 6 - fluoro - 3- (4 -piperidinyl)- 1,2 -benzisoxazole (2.45 g; 11.1 mmoles), K2CO3 

(2.0 g), and 3 - (2 - methoxyphenoxy)propyl chloride (3.5 g, 17.4 mmoles) in acetonitrile (40 ml) was heated 
at 90 'C for 4 hr. At the end of the reaction, the solvent was removed, and the solids were dissolved into 
dichloromethane (100 ml). The solution was washed with water and brine, then dried over MgSO* ■ The 
crude material from the solution was combined with 1.2 g of crude material prepared in the same fashion 

70 (using 0.5 g of starting material). The combined material was purified by flash chromatography on a silica 
gel column (49 g, eluted with 0.5% diethylamine: 1% methanol:98.5% dichloromethane, 1i). The fractions 
containing the pure product were pooled and concentrated down to a light oil (3.68 g). This oil was treated 
with fumaric acid (1.14 g, 9.8 mmoles) in ethanoi (13 ml). The 6 -fluoro - 3 - [1 - [3 - (2- methox - 
yphenoxy)propyl]- 4- piperidinyl] -1, 2 -benzisoxzaole fumarate crystals obtained weighed 4.01 g (60%), 

75 m.p. = 169-170°C. 





ANALYSIS: 




Calculated for C22H25FN2O3 . C4H4CU: 


62.39% C 


5.84% H 


5.60% N 


20 I 


Found: 


62.37%C 


5.88%H 


5.60% N 



EXAMPLE 19 

1 - [3 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 4 - methoxyphenyl] - 
phenylmethanone "~ ~~~ j 



A stirred mixture of 6 -fluoro -3 -(4 -piperidinyl)- 1,2 benzisoxazole (2.01 g; 9.13 mmoles), K2CO3 - 
(2.0 g), and 1 -[3-(3-chloropropoxy)-4-methoxyphenyl]phenylmethanone (3.93 g; 11.3 mmoles) and 
acetonitrile (50 ml) was heated at reflux for 4 hr. At the end of the reaction, the solvent was evaporated and 
the residue was partitioned between water (150 ml) and dichloromethane (400 ml). The dichloromethane 
solution was washed with water and brine (100 ml), dried over MgSO*, then concentrated to an oil. The 
purification was done by flash chromatography over a silica gel column (Si02, 40 g; eluted with dich- 
loromethane, 300 ml; 1% methanol in dichloromethane, 850 ml). The material thus obtained as a colorless 
oil solidified on standing. Recrystallization from ethanoi (150 ml) gave 1 -[3-[3-[4 -(6-fluoro - 1,2- 
benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 4 - methoxyphenyl]phenylmethanone as white crystals, 3.07 
g (63%), m.p. = 140-141 0 C. 



40 


ANALYSIS: 




Calculated for C2 9H 2 9FN 2 04: 


71 .30%C 


5.98%H 


5.73%N 




Found: 


71 .09%C 


5.98% H 


5.73% N 



45 

EXAMPLE 20 

1 ~[4-[4-[4-(1H - indazol - 3 - yl) - 1 - piperidinyl]butoxy] - 3 - methoxyphenyl]ethanone 

50 A mixture of 3 -(4 -piperidinyl)- 1H -indazole (3.2 g, 0.016 mol), 1 - [4 - (4 - bromobutoxy) - 3 - 
methoxyphenyl]ethanone (5.0 g, 0.016 mol), K2CO3 (2.2 g) and acetonitrile (100 ml) was stirred and refluxed 
for 6 hours. The reaction was poured into water and the resulting yellow solid that formed was collected to 
afford 5.3 g of product. The compound was recrystallized from acetonitrile and then from ethyl acetate to 
yield 3.0 g (45%) of a slightly yellow solid of 1 - [4-[4-[4-(1H-indazol-3-yl)- 1 - piperidinyl]butoxy]- 

55 3-methoxyphenyl]ethanone, m.p. = 133-135°C. 
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ANALYSIS: 


Calculated for C25H31N3O3: 
Found: 


71.23%C 
70.85%C 


7.41 %H 
7.61 %H 


9.97% N 
9.81 %N 



EXAMPLE 21 

1 - [4 - [2 - [4 - (6 - Chloro -1,2- benzisoxazol -3-y{)-1 - piperidin yljethoxy] - 3 - methoxyphenyl] - 
ethanone ~~ 

A stirred mixture of 6 -chloro - 3 - (4- piperidinyl) - 1 ,2 benzisoxazole (4.6 g, 0.019 mol), 1-[4-(2- 
chioroethoxy)-3-methoxyphenyl]ethanone (4.3 g 0.019 mol), K2CO3 (2.8 g), a few crystals of Kl and 
acetonitrile (120 ml) was refluxed for 16 hours. The reaction was filtered and the filtrate was concentrated to 
yield 8.0 g of yellow solid. The solid was chromatographed on a Waters Prep 500 LC (silica columns, 
eluting with methylene chloride/methanol, 5%). Concentration of the appropriate fractions yielded 3.2 g of a 
light yellow solid, which upon recrystallization from ethyl acetate afforded 2.3 g (28%) of 1 -[4-[2-[4- 
(6 - chloro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethoxy] - 3 - methoxyphenyljethanone as a pale yel - 
low solid, m.p. = 133-135*C. 



ANALYSIS: 


Calculated for C23H25CIN2O4: 
Found: 


64.41 %C 
64.35%C 


5.88% H 
5.87% H 


6.53% N 
6.41 %N 



EXAMPLE 22 

3 - (3 - Bromopropoxy -4- methoxyphenyQphenylmethanone 

A solution of 3 -hydroxy -4-methoxybenzophenone (4.6 g, 20 mmoles) in dimethylformamide (35 ml) 
was treated with sodium hydride (600 mg, 25 mmoles) at 0°C for 20 minutes, then 1 ,3 - dibromopropane (5 
g, 24.7 mmoles) was added in one portion. The mixture was heated at 90 °C for 1 hr, and then stirred at 
room temperature for 2 hr. At the end of the reaction, the mixture was poured into water (500 ml) and 
extracted with ethyl acetate (400 ml). The ethyl acetate solution was washed with water, brine and dried 
over anhydrous MgSO*. The solvent was removed and the crude oil was purified by flash chromatography 
over a silica gel column (Si0 2 , 85 g; eluted with 3:1 hexane:dichloromethane, 1.6 I; 3:7 hexane: dich- 
loromethane, 1.4 I). The pure product thus obtained weighed 4.67 g, (66%) as an oil. Recrystallization twice 
from isopropyl ether (500 ml) gave analytically pure 3 - (3 - bromopropoxy - 4 - methoxyphenyl) - 
phenylmethanone (2.42 g), m.p. = 81 -83*C. 



ANALYSIS: 


Calculated for C1 7 Ht 7 Br0 3 : 
Found: 


58.47% C 
58.63%C 


4.91 %H 
4.82%H 



EXAMPLE 23 

1 - [3 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]phenyl]ethanone fumarate 

A mixture of 6 -fluoro -3- (4 -piperidinyl)- 1,2 -benzisoxazole hydrochloride (4.53 gm, 20.5 
mmoles), K2CO3 (4.5 gm), 1 -[3-(3 -chloropropoxy)phenyl]ethanone (6.4 g f 29 mmoles) in acetonitrile (60 
ml) was heated at reflux for 5 hr. At the end of the reaction, the solvent was removed and the residue was 
extracted into dichloromethane (300 ml). The inorganic insolubles were filtered off. The dichloromethane 
solution was concentrated to a small volume (10 ml) and purified on a flash chromatographic column (Si0 2 , 
75 g, eluted with dichloromethane, 900 ml; and 2% methanol in dichloromethane, 800 ml). The fractions 
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containing the pure product were combined and concentrated to an oil (2.87 g, 35%). The oil was dissolved 
into ethanol and treated with a solution of fumaric acid (841 mg). Recrystallization (twice) from ethanol 
afforded 2.53 g of 1 - [3- [3 - [4 - (6 -fluoro - 1,2 -benzisoxazol -3 -yl)- 1 - piperidinyl]propoxy]phenyl] - 
ethanone fumarate as white crystals, m.p. = 1 72 - 1 74 *C. 

5 



ANALYSIS: 


Calculated for C22H25FN2O3.C4H4O4 
Found: 


63.27%C 
63.04%C 


5.70% H 
5.63% H 


5.47% N 
5.43%N 



10 

EXAMPLE 24 

1 - [4- [3 -[4 - (6 - Fluoro - 1 ,2 - benzisoxazol — 3 — yl) — 1 - piperidinyl]propoxy] - 2 - methylphenyl]ethanone 

A stirred mixture of 6 -fluoro - 3 - (4- piperidinyl) - 1 ,2 benzisoxazole hydrochloride (5.5 g, 21.6 
mmoles), K2CC>3(3.5 gm), 1 -[4-(3-bromopropoxy)-2-methylphenyl]ethanone (4.83 g, 17.8 mmoles) in 
dimethylformamide (25 ml) and acetonitrile (75 ml) was heated at 120* C for 5 hr. At the end of the reaction, 
the solvent was removed and the residue was extracted into dichloromethane (300 ml) and the solution was 
washed with water and brine. The organic solution was dried and evaporated to a crude oil. The purification 
was done by flash chromatography over a silica gel column (80 g, eluted with dichloromethane, 1 I; 1% 
methanol: dichloromethane, 1.2 I; 2% methanol:dichloromethane, 1.2 I). The purest fractions were combined 
and afforded 2.91 g of solid. Recrystallization from dichloromethane and ethanol gave 1 -[4- [3- [4 - (6- 
fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 2 - methylphenyl]ethanone as off - white cry - 
stals: 2.42 g, m.p. = 113-114*C. 





ANALYSIS: 


30 


Calculated for C24H27FN2O3: 


70.22%C 


6.63%H 


6.82% N 


Found: 


70.1 3%C 


6.63% H 


6.77%N 



EXAMPLE 25 

35 

1 - [2 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] -5 - methylphenyl]ethanone 

A mixture of 6 -fluoro -3 - (4- piperidinyl) - 1,2- benzisoxazole hydrochloride (2.87 9, 11.23 mmoles), 
K2CO3 (2.5 g), 1 -[2-(3-bromopropoxy)-5-methylphenyl]ethanone (3.74 g, 13.8 mmoles) in dimethyl- 
formamide (10 ml) and acetonitrile (50 ml) was heated at 95 °C for 6 nr. At the end of the reaction, the 
solvent was concentrated and the mixture was extracted into dichloromethane (300 ml). The organic solution 
was washed with water and brine, dried over MgSO*, then concentrated down to a crude oil. The 
purification was done by flash chromatography over a silica gel column (Si02, 60 g, eluted with 1% 
CH 3 OH:dichloromethane: 1.2 I; 3% CH 3 OH:dichloromethane: 600 ml). The material thus obtained was 
crystallized from a small volume of ether and hexane to provide 2.13 gm (46%) of off-white 1 -[2-[3- 
[4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 5 - methylphenyl]ethanone, m.p. = 
92-93 - C. 



50 


ANALYSIS: 


Calculated for C24H27FN2O3: 


70.22%C 


6.63% H 


6.82% N 




Found: 


70.21 %C 


6.69%H 


6.81 %N 
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EXAMPLE 26 

N-[3-[3-[4-(6- Fluoro - 1 ,2 - benzisoxazol -3-yl)- 1 - piperidiny IJpropoxy] -4- methoxyphen yl] - 
acetamide hemifumarate " ~~~ 

5 

A mixture of 6-fluoro-3-(4-piperidinyl)- 1 ,2 - benzisoxazole hydrochloride (3.94 g, 15.4 mmoles), 
K 2 C0 3 (3.67 g, 26.6 mmole), N -[3 - (3 - bromopropoxy) -4- methoxyphenyl]acetamide (5.56 g, 18.6 
mmoles) in dimethylformamide (75 ml) and acetonitrile (100 ml) was heated at 1 00 'C for 3 hr. At the end of 
the reaction, the solvent was concentrated and the mixture was extracted into dichloromethane (500 ml). 

10 The organic solution was washed with water (500 ml) and brine (400 ml), dried, then concentrated to a 
crude oil. The purification was effected by flash chromatography over a silica gel column (Si0 2 , 65 g, eluted 
with 1% CH 3 OH:dichloromethane, 1.2 I; and 3% CH 3 OH:dichloromethane, 500 ml). The material thus 
obtained weighed 2.33 g (34.3%) as an oil. This material was dissolved in ethanol and treated with a 
solution of fumaric acid (661 mg) in ethanol. The N - [3 -[3 - [4 - (6 -fluoro - 1 ,2 benzisoxazol -3 - yl) - 1 - 

15 piperidinyl]propoxy]-4-methoxyphenyl]acetamide hemifumarate was obtained as off-white crystals 
weighing 2.17 g, m.p. = 205-206"C. 





ANALYSIS: 


20 


Calculated for C 24 H 28 FN 3 0 4 0.5 C 4 H 4 0 4 : 


62.50%C 


6.05%H 


8.41 %N 




Found: 


62.30%C 


6.05% H 


8.32% N 



25 



EXAMPLE 27 



6 -Chloro -3 - (1 - piperazinyl) - 1 H - indazole 



30 



35 



40 



To a stirred suspension of 4 - (6 - chloro - 1 - phenylsulfonyl - 1 H - indazol - 3 - yl) - 1 - piperazinecar - 
bonitrile (192.5 g, 0.479 mol) in dry tetrahydrofuran (3.5 I) under N 2 was added, dropwise, LiAIH 4 (958 ml of 
a 1.0 M solution of lithium aluminum hydride in tetrahydrofuran; 0.958 mol). After complete addition, the 
reaction was heated to reflux and stirred under N 2 for 4 hours. The reaction was cooled to 4° in an ice -salt 
bath and the excess lithium aluminum hydride was destroyed by the careful, dropwise addition of H 2 0. The 
mixture was stirred vigorously for an additional 30 minutes and was then filtered through a coarse sintered 
glass funnel. The filter cake was washed well with tetrahydrofuran (3x500 ml) and then with methanol (2x500 
ml) and the filtrate was concentrated to yield 151.0 g of a beige gum. Trituration with diethyl ether afforded 
a solid, which was collected and dried to give 75.0 g (66%) of the desired indazole. A 4.0 g sample was 
recrystallized from toluene to yield 3.2 g, which was recrystallized again from toluene (utilizing decolorizing 
carbon) to provide 2.1 g (35%) of a beige, 6 - chloro -3 - (1 - piperazinyl) - 1 H - indazole solid, mp = 
135-137°C. 





ANALYSIS: 




calculated for C1 1 Hi 3 CIN 4 : 


55.82%C 


5.54%H 


23.67%N 


45 


Found: 


55.91 %C 


5.54% H 


23.41 %N 



EXAMPLE 28 



50 1 - [4 - [3 - [4 - (6 - Fluoro - 1 H - indazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl]ethanone 

A stirred mixture of 6 - fluoro- 3 -(4 - piperidinyl) - 1H -indazole (3.5 g, 0.016 mol), K2CO3 (2.2 g), 1 - 
[4-(3-chloropropoxy)-3-methoxyphenyl]ethanone (3.8 g, 0.016 mol) and acetonitrile (90 ml) was re- 
fluxed for 16 hours. The reaction was poured into water and the resulting white solid, which precipitated 
55 from solution, was collected to afford 5.5 g of the desired product. The compound was recrystallized from 
dimethylformamide (twice) to afford 3.0 g (44%) of 1 -[4- [3 -[4 -(6- fluoro- 1H -indazol -3-yl)- 1 - 
piperidinyl]propoxy]-3-methoxyphenyl]ethanone as a white solid, m.p. = 202- 204 °C. 
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ANALYSIS: 


Calculated for C 2 *H2 8FN 3 03: 
Found: 


67.75%C 
67.59%C 


6.63% H 
6.61 %H 


9.88% N 
9.96% N 



5 

EXAMPLE 29 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methylpheny l]ethanone 
hemifumarate 

A stirred mixture of 6 -fluoro -3- (4-piperidinyl) - 1,2 - benzisoxazole hydrochloride (3.0 g; 11.7 
mmoles), K2CO3 (3.0 g), and 1 -[4-(3-bromopropoxy)-3-methylphenyl]ethanone (3.19 g) in dimethyl- 
formamide (20 ml) and acetonitrile (50 ml) was heated at 95 °C for 4 hr. At the end of the reaction, the 

75 solvent was concentrated down to about 30 ml, then partitioned between water (200 ml) and dich- 
loromethane (300 ml). The dichloromethane solution was separated and washed with water and brine, then 
dried over MgSO*. The crude product from the evaporated solution was purified by flash chromatography 
over a silica gel column (SiC>2, 60 g, eluted with 1% methanol in dichloromethane, 600 ml; 2% methanol in 
dichloromethane, 600 ml). The material thus obtained was a light yellow oil, weight: 2.07 g (43%). This oil 

20 was dissolved in ethanol and treated with a solution of fumaric acid (585 mg) in ethanol. The 1 -[4 -[3- 
[4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methylphenyl]ethanone hemi - 
fumarate crystals formed on cooling at 0*C. This was collected and weighed 1.5 g, m.p. = 185- 187* C. 



25 


ANALYSIS: 




Calculated for C2AH27FN2O3O.5 C4H4O4: 


66.65%C 


6.24% H 


5.98% N \ 




Found: 


66.69%C 


6.23% H 


5.95% N 



30 

EXAMPLE 30 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]phenyl]ethanone 

35 A mixture of 6 -fluoro -3 - (4- piperidinyl) - 1 ,2 - benzisoxazole (3.27 g, 14.8 mmoles), K2CO3 (3 g), 
1 - [4 - (3 - bromopropoxy)phenyl]ethanone (4.5 g, 17.5 mmoles) in acetonitrile (60 ml) was heated at reflux 
for 4 hr. The solvent was removed. The residue was dissolved in dichloromethane (300 ml) and washed with 
water and brine, then dried over MgSC>4. The crude product from the evaporated solution was purified by 
flash chromatography (SiC>2, 60 g; eluted with 1% methanol in dichloromethane, 1 liter). The purest fractions 

40 were combined and gave 2.8 g, 48%, of 1 -[4 -[3 -[4- (6 -fluoro- 1,2 -benzisoxazol -3 -yl)-1 - 
piperidinyl]propoxy)phenyl]ethanone, m.p. = 111-112 # C. 





ANALYSIS: 


45 


Calculated for C23H25FN2O3: 


69.68%C 


6.36%H 


7.07% N 




Found: 


69.80%C 


6.38%H 


7.07% N 



EXAMPLE 31 

50 

1 - [4 - [3 - [4 - (6 - Chloro - 1 H - indazol - 3 - yl) - 1 - piperazinyllpropoxy] - 3 - methoxyphenyl]ethanone 

A mixture of 6-chloro-3- (1 - piperazinyl) - 1 H -indazole (3.4 g, 0.014 mol), K2CO3 (2.5 g, 0.018 
mol), 1 -[4-(3-chloropropoxy)-3-methoxyphenyl]ethanone (3.8 g, 0.016 mol), Kl (200 mg), and aceto- 
55 nitrile (125 ml) was stirred at reflux under N 2 for 30 hours. After standing at room temperature for 40 hours, 
the reaction was filtered and the filter cake was washed well with acetonitrile. The filtrate was concentrated 
to an oily solid, which was partitioned between water and ethyl acetate. The ethyl acetate extract was 
washed with water, dried with MgSCk, and concentrated to yield 6.9 g of a dark oil, which solidified after 2 
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days under vacuum. The product was purified by preparative HPLC (Waters Associates Prep LC/system 
500 utilizing 2 silica gel columns and 6% methanol/methylene chloride as eluent) to yield 4.2 g. The 
material was recrystallized from ethanol to yield 3.4 g of glistening, beige, 1 - [4 - [3 - [4 - (6 - chloro - 1H- 
indazol - 3 - yl) - 1 - piperazinyljpropoxy] - 3 - methoxyphenyljethanone crystals, m.p. = 1 32 - 1 34 9 C. 



ANALYSIS: 


Calculated for C23H27CIN4O3: 
Found: 


62.37%C 
62.49%C 


6.14%H 
6.1 6% H 


12.65%N 
12.60%N 



EXAMPLE 32 

1 -[4 -[4 -[4 -(1,2- Benzisothiazoi - 3 - y I) - 1 - piperazinyl]butoxy] - 3 - m ethoxyphenyljethanone 



A mixture of 3-(1 - piperazinyl) - 1 ,2 - benzisothiazole (4.0 g, 0.0182 mol), 1 - [4 - (4- bromobutoxy) - 
3 - methoxyphenyljethanone (6.0 g, 0.0200 mol), K 2 C0 3 (3.0 g, 0.0218 mol), Kl (200 mg), and acetonitrile 
(125 ml) was stirred at reflux under N 2 for 5 hours. Most of the solvent was removed in vacuo and the 
resultant gummy residue was partitioned between ethyl acetate and water. The organic exFact was washed 
with water, dried with MgSO*, and concentrated to yield 7.8 g. Purification by preparative HPLC (Waters 
Associates Prep LC/system 500, utilizing 2 silica gel columns and 4% methanol - methylene chloride as 
eluent) afforded 6.5 g of a damp, off-white solid. The product was recrystallized twice from toluene to 
provide 3.1 g (39%) of 1 - [4 - [4 - [4 - (1 ,2 - benzisothiazoi - 3 - yl) - 1 - piperazinyijbutoxy] - 3 - 
methoxypheny!]ethanone as a white solid, m.p. = 114-116*C. 





ANALYSIS: 




Calculated for C 2 * H29 N 3 O3 S: 


65.58%C 


6.65%H 


9.56% N 


30 


Found: 


65.74%C 


6.66%H 


9.54%N 



EXAMPLE 33 

35 4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] -3- methoxybenzonitrile 

A mixture of 6-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole (3.0 g, 13.6 mmoles), K2CO3 (2.8 g), 
4- (3- bromopropoxy) - 3- methoxybenzonitrile (4.0 gm, 14.8 mmoles) in acetonitrile (70 ml) was heated at 
reflux for 3 hr. At the end of the reaction, the solvent was removed on a rotary evaporator. The organic 
material was extracted into dichloromethane (250 ml) and the inorganics were filtered off. The dich- 
loromethane solution was concentrated to a crude oil. The purification was done by flash chromatography 
over a silica gel column (SiCfe, 55 gm; eluted with dichloromethane, 600 ml; 1% methanol in dich- 
loromethane, 600 ml). The material thus obtained was crystallized from a small amount of dichloromethane. 
Recrystallization from ethanol (25 ml) provided 3.8 gm (68%) of 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 
3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxybenzonitrile as white crystals, m.p. = 1 07 - 1 08 ' C. 





ANALYSIS: 




Calculated for C 23 H 24 FN 3 0 3 : 


67.47%C 


5.91 %H 


10.26%N 


50 


Found: 


67.32%C 


5.90%H 


10.24%N 



EXAMPLE 34 

55 

1 - [4 - [4 - [4 - (6 - Fluoro - 1 H - indazol - 3 - yl) - 1 - piperidinyljbutoxy] - 3 - methoxyphenyljethanone 

A stirred mixture of 6 -fluoro -3 - (4- piperidinyl) - 1 H - indazole (1.9 g, 0.0086 mol), 1-[4-(4- 
bromobutoxy)-3- methoxyphenyljethanone (2.6 g, 0.0086 mol), K 2 C0 3 (1.2 g), and acetonitrile (75 ml) was 
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reftuxed for 6 nr. The reaction was poured into water and a white solid settled from solution. This was 
collected, dried and afforded 3.2 g of product. The product was recrystallized from ethanol to yield 2.7 g 
(71%) of 1 -[4 -[4 -[4 -(6 -fluoro- 1 H - indazol - 3 - yl) - 1 - piperidinyl]butoxy]-3~ methoxyphenylj- 
ethanone as glistening white flakes, m.p. = 158 -160° C. 

5 



ANALYSIS: 


Calculated for C25H 30 FN 3 O3: 
Found: 


68.32%C 
68.00%C 


6.88%H 
6.93%H 


9.56% N 
9.51 %N 



10 

EXAMPLE 35 

1 - [4 - [3 - [4 - (1 - Benzoyl - 6 - f luoro - 1 H - indazol -3-yl)- 1 - piperazinyl]propoxy] - 3 - 
methoxyphenyl]ethanone sesquifumarate 

A mixture of 1 - [4 - [3 - [4 - (6 - fluoro - 1 H - indazol - 3 - yl) - 1 piperazinyljpropoxy] - 3 - 
methoxyphenyljethanone (3.2 g, 0.0075 mol) and benzoyl chloride (15 ml) was heated on a steam bath for 
15 min. The reaction was allowed to cool and ether was added. The insoluble off-white compound was 

20 harvested to yield 4.4 g of the product as a hydrochloride salt. The salt was converted to free base with 
aqueous ammonium hydroxide, and after extractive workup with methylene chloride, 3.0 g of the free base 
was isolated as a white solid. The free base was dissolved in ethyl acetate and fumaric acid (0.72 g, 1.1 eq) 
was added and the mixture heated on the steam bath for 15 min. After standing at ambient temperature for 
4 days, 2.0 g of an off-white fumarate salt was collected, while concentration of the filtrate afforded an 

25 additional 1.0 g of the salt. Recrystallization, first from ethyl acetate, and then from ethanol yielded 1.4 g 
(26%) of 1 - [4 - [3 - [4 - (1 - benzoyl - 6 - fluoro - 1 H - indazol - 3 - yl) - 1 - piperazinyl]propoxy] -3 - 
methoxyphenyl]ethanone sesquifumarate, m.p. = 138-140*C. 



30 


ANALYSIS: 




Calculated for C 3 oH 31 FN* O* 1 .5Gv H 4 O* : 


61 .35%C 


5.29%H 


7.95% N 




Found: 


61 .68%C 


5.31 %H 


8.25% N 



35 

EXAMPLE 36 

1 - [4 - [4 - [4 - (6 - Chloro - 1 H - indazol - 3 - yl) - 1 - piperazinyljbutoxy] - 3 - methoxyphenyl]ethanone 

40 A mixture of 6 -chloro - [3- (1 -piperazinyl)]- 1H - indazole (4.0 g, 0.017 mol), K2CO3 (2.8 g, 0.020 
mol), 1 - [4 - (4 - bromobutoxy) - 3 - methoxyphenyl]ethanone (5.7 g, 0.019 mol), Kl (100 mg) and acetoni- 
trile (125 ml) was stirred at reflux under nitrogen for 18 hrs. The cooled reaction was poured into water and 
the resultant off-white solid was collected by filtration and dried to yield 7.0 g. The compound was 
recrystallized twice from toluene to yield 6.2 g. Further purification by preparative HPLC (Waters Associates 

45 Prep LC/System 500, utilizing 5% methanol/methylene chloride as eluent and 2 silica gel columns) afforded 
5.3 g of glistening, beige crystals, which were recrystallized four times from toluene to yield 3.1 g of a white 
solid. Analytically pure material was obtained by a subsequent recrystallization from dimethylformamide to 
afford 2.5 9 (32%) of 1 - [4 - [4 - [4 - (6 - chloro - 1 H - indazol - 3 - yl) - 1 - piperazinyljbutoxy] - 3 - 
methoxyphenyl]ethanone as an off-white powder, m.p. = 189-191 *C. 

50 



ANALYSIS: 


Calculated for C24H29CIN4O3: 
Found: 


63.08%C 
62.86%C 


6.40%H 
6.57%H 


12.26%N 
12.49%N 
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EXAMPLE 37 



1 - [4 - [3 - [4 - ( t ,2 - Benzisothiazol - 3 • 
h em i f u m arate ~~~ ~~ 



yl) - 1 -piperazinyl] propoxy] - 3 - methoxyphenyljethanone 



w 



15 



A mixture of 3 - (1 - piperazinyl) - 1 ,2 - benzisothiazole (4.0 g, 0.0182 mol), K 2 C0 3 (3.0 g, 0.0218 mol), 
Kl (200 mg), 1 - [4 - (3 - chloropropoxy) - 3 - methoxyphenyljethanone (5.3 g, 0.0200 mol), and acetonitrile 
(125 ml) was stirred at reflux under N 2 for 26 hours. The cooled reaction was filtered and the filter cake was 
washed well with acetonitrile. The filtrate was concentrated to afford 10.7 g of an oily residue, which was 
extracted with ethyl acetate. The ethyl acetate extract was washed with water! dried with MgSO, and 
concentrated to yield 8.0 g of a dark oil. The oil was purified by preparative HPLC (Waters Associates Prep 
LC/System 500, utilizing 2 silica gel columns and 3% methanol/methylene chloride as eluent). Concentration 
of appropriate fractions provided 4.6 g of a red oil, which solidified upon standing. A 3.4 g sample was taken 
up in ethyl acetate (100 ml) and fumaric acid (0.95 g) was added. The mixture was stirred at a mild reflux 
for 1 hour and then at ambient for 1 .5 hrs. The resultant beige solid was collected by filtration and dried to 
yteld 4.0 g. The product was recrystallized twice from ethanol to provide 2.7 g (27%) of 1 -[4 -[3 -[4- 
(1 ,2 - benzisothiazol - 3 - yl) - 1 - piperazinyljpropoxy] - 3 - methoxyphenyljethanone hemifumarate as a 
beige powder, m.p. = 186-188*0. 



20 



25 



ANALYSIS: 


Calculated for C23H27N3O3SO.5 C4H4O4: 
Found: 


62.09%C 
62.01 %C 


6.06%H 
6.06% H 


8.69% N 
8.68% N 



EXAMPLE 38 



30 



35 



40 



1 [3,5 ~ Dibromo - 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]phenyl] - 
ethanone " " ! — 

A stirred mixture of 6 -fluoro - 3 - (4- piperidinyl) - 1 ,2 - benzisoxazole (2.0 g, 9.0 mmoles), K2CO3 (1.3 
g), and 1 -[4 -(3 - bromopropoxy)-3,5 -dibromophenyljethanone (2.65 g, 9.0 mmoles) and acetonitrile (50 
ml) was heated at reflux for 3 hr. At the end of the reaction, the solvent was evaporated and the residue was 
extracted into dichloromethane (150 ml) The insolubles were filtered off. The dichloromethane solution was 
concentrated down to an oil. The purification was done by flash chromatography on a silica gel column 
(Si0 2 , 47 g; eluted with dichloromethane, 300 ml; 1% methanol in dichloromethane, 600 ml). The material 
thus purified as a colorless oil, solidified on standing. Recrystallization from ethanol gave 1-[3,5- 
dibromo - 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]phenyl]ethanone ' as 
white crystals (2.93 g, 57%), m.p. = 102- 103 °C. 





ANALYSIS: 




Calculated for C2 3H 23 Br 2 FN 2 C>3: 


49.84%C 


4.18%H 


5.05% N 


45 


Found: 


49.91 %C 


4.1 1%H 


4.98% N 



EXAMPLE 39 

50 1 - [4 - [2 - [4 - (1 ,2 - Benzisothiazol - 3 - yl) - 1 - piperazinyl]ethoxy] - 3 - methoxyphenyljethanone 

A mixture of 3 -(1 -piperazinyl)- 1,2 -benzisothiazole (4.0g, 0.0182 mol), 1 - [4- (2-chloroethoxy) - 
3 -methoxyphenyljethanone (4.3g, 0.0200 mol), teCOs <3.0g, 0.0218 mol), acetonitrile (125 ml) and a 
catalytic amount of Kl was heated to reflux and stirred under nitrogen for 24 hours. At this point, an 
additional amount of K2CO3 (1.0 g, 0.0072 mol) and alkylating agent (0.4g, 0.0017 mol) was added to' the 
reaction mixture and heating at reflux was resumed for 24 hours. The reaction was cooled to ambient 
temperature and filtered. The filter cake was washed with acetonitrile and the filtrate was concentrated to 
afford a dark oil. The oil was extracted with methylene chloride, and the organic extract was washed with 



55 
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water, dried with MgSO* and concentrated to yield 9.2g of an oil. Purification by preparative HPLC (Waters 
Associates Prep LC/System 500 utilizing 2 silica gel columns and 3% methanol/methylene chloride as 
etuent) provided 3.8g of a soft, beige gum, which readily solidified. The compound was recrystaliized twice 
from ethanol to give 2.1 g (28%) of 1 - [4 - [2 - [4 - (1 ,2 - benzisothiazol - 3 - yl) - 1 - piperazinyl]ethoxy] - 3 - 
5 methoxyphenyl]ethanone as a beige solid, m.p. = 98- 100* C. 





ANALYSIS: 




Calculated for C22H25N3O3S: 


64.21 %C 


6.1 2%H 


10.21 %N | 


10 


Found: 


64.05%C 


6.09% H 


10.12%N j 



EXAMPLE 40 

6 - Fluoro - 3 - [1 - (3 - phenoxypropyl) - 4 - piperidinyl] - 1,2 - benzisoxazole 

A mixture of 6 -fluoro -3- (4 -piperidinyl)- 1,2 -benzisoxazole (4.0 g, 0.0182 mol), K2CO3 (3.0 g, 
0.0218 mol), Kl (100 mg), 3 -chloropropoxybenzene (3.4 g, 0.0200 mol), and acetonitrile was stirred at 
reflux under nitrogen for 30 hours. The reaction was poured into water and the aqueous mixture was 
extracted with ethy! acetate. The ethyl acetate extract was washed with brine, dried with MgSOA and 
concentrated to afford 6.2g of a damp, beige solid. The compound was recrystaliized twice from ethanol to 
yield (47%) of 6 -fluoro -3 -[1 -(3 -phenoxypropyl) -4 -piperidinyl]- 1,2 -benzisoxazole as a light beige 
solid, m.p. = 78-80*C. 



ANALYSIS: 


Calculated for C21 H23FN2O2: 
Found: 


71.17%C 
71.00%C 


6.54%H 
6.52%H 


7.90% N 
7.81 %N 



EXAMPLE 41 

1 - [4 - [2 - [4 - (6 - Chloro - 1 H - indazol - 3 - yl) - 1 - piperaziny I] ethoxy] - 3 - methoxyphenyl]ethanone 

A mixture of 6 -chloro- [3- (1 - piperazinyl)] - 1 H - indazole (2.1 g, 0.0089 mol), K2CO3 (1-5g, 0.0107 
mol), Kl (100mg), 1 -[4-(2-chloroethoxy)-3-methoxyphenyl]ethanone (2.2g, 0.0098 mol) and acetonitrile 
(70 ml) was stirred at reflux for 48 hours under N 2 . The cooled reaction was poured into water and the 
aqueous mixture was extracted with ethyl acetate. The organic extract was washed with water, dried with 
MgS0 4 and concentrated to yield 6.0g of a light yellow oil. The oil was purified by preparative HPLC 
(Waters Associates prep LC/System 500, employing 2 silica gel columns and 5.5% methanol/methylene 
chloride as eluent). Concentration of later fractions provided 1.6g of an off-white solid. This was combined 
with an additional sample (3.4g total) and two consecutive recrystallizations from ethanol yielded 2.1g (23%) 
of 1 - [4 - [2 - [4 - (6 - chloro - 1 H - indazol - 3 - yl) - 1 - piperaziny l]ethoxy] - 3 - methoxyphenyl]ethanone as 
an off- white solid, m.p. = 154-156°C. 





ANALYSIS: 




Calculated for C22H25CIN4O3: 


61.61%C 


5.88%H 


13.06%N 


50 


Found: 


61.66%C 


5.87%H 


13.06%N 
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EXAMPLE 42 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazot - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl] - 
2,2,2 - trifluoroethano ne " " ™ 

A mixture of 6 -fluoro - 3 -(4 - piperidinyl) - 1 ,2- benzisoxazole (1.5 g, 0.0067 mol), 1-[4-(3- 
chloropropoxy)-3- methoxyphenyl] -2,2,2 -trifluoroethanone (2.0 g, 0.0067 mol), K 2 C0 3 (0.88 g), Kl (0.1 
g) and acetonitrile (50 ml) was stirred and refluxed for 16 h. After cooling, the reaction was poured into 
water and the aqueous mixture extracted with ethyl acetate. The extract was washed (H 2 0), dried 
(MgSO*), and the solvent was concentrated to an oil, which upon evacuation at high vacuum afforded 3.2 g 
of a waxy solid. The solid was chromatographed on a Waters preparative LC (silica columns, eluting with 
3% methanol - dichloromethane). Concentration of the appropriate fractions gave 1.8 g (56%) of 1 -[4 -[3- 
[4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 3 - methoxyphenyl] - 2,2,2 - 
trifluoroethanone solid, m.p. = 94-96 ° C. 



ANALYSIS: 


Calculated for C^H^F+NzCU: 
Found: 


60.00% C 
60.01 %C 


5.03% H 
5.06%H 


5.83% N 
5.68% N 



EXAMPLE 43 



1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] -3- 
methylmercaptophenyljethanone 

A stirred mixture of 6 -fluoro -3 - (4 -piperidinyl)- 1,2 -benzisoxazole (1.88 g, 8.5 mmoles), K 2 C0 3 - 
(1.8 g) and 1 -[4-(3 -bromopropoxy)-3-methylmercaptophenyl]ethanone (2.3 g, 7.6 mmole) in acetoni- 
trile (100 ml) was heated at reflux for 4 hr. At the end of the reaction, the solvent was concentrated, then 
diluted with dichloromethane (250 ml). The insolubles were filtered off. The dichloromethane solution was 
concentrated to dryness as an oil. Purification was effected by flash chromatography on a silica gel column 
(Si0 2 , 54 g, eluted with dichloromethane, 500 ml; 1% methanohdichloromethane, 1.1 I). The purest fractions 
were combined to give a colorless oil which solidified to an off-white solid (2.4 g). Recrystallization from 
ethanol (100 ml) yielded 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzoisoxazol - 3 - yl] - 1 - piperidinyljpropoxy] - 
3 - methylmercaptophenyl]ethanone as off-white needle crystals, 2.15 g, m.p. = 150 -152° C. 





ANALYSIS: 


40 


Calculated for C 2 4H 27 FN 2 0 3 S: 


65.14%C 


6.1 5%H 


6.33% N 


Found: 


65.09%C 


6.1 0%H 


6.25% N 



EXAMPLE 44 

45 

1 - [4 - (3 - Bromopropoxy) - 3 - bromophenyljethanone 

A stirred mixture of 3 -bromo-4- hydroxyacetophenone (4.5 g, 21.2 mmoles), K 2 C0 3 (4 g) and 1,3- 
dibromopropane (7.6 g) in acetonitrile (200 ml) was heated at reflux for 2 hr. At the end of the reaction,' the 
so solvent was removed and the residue was dissolved in dichloromethane (400 ml) and filtered. The 
dichloromethane solution was concentrated to an oil. The oil was added to isopropyl ether and stirred to 
cause crystallization (4.1 g; 58%). The solid was recrystallized from isopropyl ether to give 3.5 g of 1 -[4- 
(3 - bromopropoxy) - 3 - bromophenyljethanone as glistening crystals, m.p. = 83 - 84 * C. 



55 
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ANALYSIS: 


Calculated for Cn Hi 2 Br 2 0 2 . 
Found: 


39.3 1%C 
39.80%C 


3.60% H 
3.55%H 



5 ' ' 

EXAMPLE 45 

1 - [4- (3 - Bromopropoxy) - 3,5 - dibromophenyl]ethanone 

A stirred mixture of 3,5-dibromo - 4 - hydroxyacetophenone (3.0 g, 10.1 mmole), K 2 C0 3 (2.8 g, 20.3 
mmoles), 1,3 -dibromopropane (4.0 g, 19.8 mmoles) in acetonitrile (100 ml) was heated at reflux for 5 hr. 
The solvent was removed. The crude product was extracted into dichloromethane (150 ml) and the insoluble 
inorganics were filtered off. The solution was concentrated to dryness again. Purification was carried out by 
75 flash chromatography on silica gel (45 g, Si0 2 ; eluted with 1:1 hexane:dichloromethane). The material thus 
obtained (2.8 g) was recrystallized twice from isopropyl ether to give analytically pure 1-[4-(3- 
bromopropoxy)- 3,5 - dibromophenyl]ethanone, m.p. = 87-88°C. 



20 


ANALYSIS 




Calculated for Ci 1 Hi 1 Br 3 0 2 : 


31.84%C 


2.67% H 




Found: 


31 .97%C 


2.63% H 



25 

EXAMPLE 46 

1 - [4- [4 - [4 - (1,2 - Benzisothiazol - 3 - y I) - 1 - piperidinyl] butoxy] - 3 - methoxyphenyl]ethanone 

30 A stirred mixture of 3 -(4 - piperidinyl) - 1 ,2 - benzisothiazole (2.6 g, 0.0119 mol), 1-[4-(4- 
bromobutoxy)-3-methoxyphenyl]ethanone (3.9 g, 0.0131 mol), K 2 C0 3 (2.0 g, 0.0143 mol), Kl (200 mg) 
and acetonitrile (125 ml) was stirred at reflux under nitrogen for 18 hours. The reaction was cooled to 
ambient temperature and filtered. The filter cake was washed well with fresh acetonitrile and the filtrate was 
concentrated to yield a wet, brown solid. The residue was diluted with water and the aqueous suspension 

35 was extracted with methylene chloride. The organic extract was washed with water, dried with MgSCU and 
concentrated to afford 6.5 g of a dark oil. The oil was purified by preparative HPLC (Waters Associates prep 
LC/System 500, utilizing 2 silica gel columns and 5% methanol/methylene chloride) to give 4.5 g of a beige 
solid. A 3.1 g (0.0071 mol) sample was taken up in absolute ethanol (80 ml) and oxalic acid (0.67 g, 0.0074 
mol) was added. The solution was refluxed mildly on a steam bath for 45 minutes and was then stirred at 

40 ambient temperature for 1 hour. The resultant suspension was diluted with anhydrous ether (150 ml) and 
stirred for 5 minutes. The solid was collected and dried to afford 3.1 g of a light, beige solid. The salt was 
recrystallized from ethanol to yield 2.8 g. The compound was converted back to the free base with 50% 
NaOH to give 2.4 g, which was immediately recrystallized from ethanol to provide 1 .5 g (29%) of 1 - [4 - 
[4 - [4 - (1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl]butoxy] - 3 - methoxypheny l]ethanone as a beige 

45 powder, m.p. = 78-80°C. 





ANALYSIS: 




Calculated for C25H30N2O3S: 


68.46%C 


6.91 %H 


6.39% N 


50 


Found: 


68.34%C 


6.85%H 


6.33%N 



55 
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EXAMPLE 47 



1 - [4 - [3 - [4 - (6 - Fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidiny Ijpr opoxy] - 3 - methoxyphenyl] - 
phenylmethanone ~~ ~ ~~ 

5 ~ " 

A mixture of 6 -fluoro -3 -(4- piperidinyl) - 1 ,2 - benzisoxazole (2.2 g, 10 mmoles), K 2 C0 3 (2.3 g) and 
1 -[4-(3-bromopropoxy)-3-methoxyphenyl]phenylmethanone (3.47 g, 10 mmoles) in acetonitrile (100 
ml) was heated at reflux for 3 hours. At the end of reaction, the acetonitrile was concentrated and the 
mixture was extracted into dichloromethane (200 ml). The insolubles were filtered off and the solvent was 

w evaporated to an oil. Purification was carried out by flash chromatography over a silica gel column (Si0 2> 50 
g; eluted with dichloromethane, 600 ml; 1% methanohdichloromethane, 600 ml; 2% methanol: 98% 
dichloromethane, 600 ml) . The fractions containing the pure product were combined and concentrated to 
give 4.24 g (87%) of an off-white solid. Recrystallization from ethanol (75 ml) gave 3.9 g of 1 -[4 - [3 - [4 - 
(6 - fluoro - 1 ,2 - benziosoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl]phenylmethanone as 

75 off- white crystals, m.p. = 128-130°C. 





ANALYSIS: 




Calculated for C29H29FN2O4: 


71 .30% C 


5.98% H 


5.73% N 


20 


Found: 


71 .31 %C 


5.99% H 


5.75%N 



EXAMPLE 48 

25 

1 - [4 - [3 - [4 - (6 - F luoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 3 - bromophenyl]ethanone 

A mixture of 6 -fluoro -3 -(4 -piperidinyl) -1,2- benzisoxazole (2.1 g, 9.5 mmole), K2CO3 (2.0 g) 1 - 
[3-bromo-4-(3-bromopropoxy)phenyl]ethanone (3.1 g, 9.2 mmoles) in acetonitrile (100 ml) was heated 

3Q at reflux for 3 hours. At the end of reaction, the solvent was concentrated and the mixture was extracted into 
dichloromethane (200 ml). The insolubles were filtered off. The dichloromethane was concentrated again. 
The crude residue was purified by flash chromatography over a silica gel column <Si0 2 , 49 g; eluted with 
dichloromethane, 500 ml; 1% methanohdichloromethane, 600 ml; 3% methanol: 97% dichloromethane, 600 
ml). The material thus obtained (3.26 g, 72%) was recrystallized from ethanol (40 ml) to give 1 -[4-[3- 

35 [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 3 - bromopheny l]ethanone as light 
yellow crystals (3.0 g), m.p. = 126-128°C. 





ANALYSIS: 


40 


Calculated for C2 3H24BrFN 2 0 3 : 


58.12%C 


5.09% H 


5.89% N 


Found: 


57.64%C 


5.35% H 


5.55% N 



EXAMPLE 49 

45 

3 - [1 - [3 - [4 - (1 - Ethoxyethyl) - 2 - methoxyphenoxy]propyi] - 4 - piperid inyl] - 6 - fluoro - 1 ,2 - 
benzisoxazole hydrochloride ~ " ~" : 

To a mixture of 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 3 - 
50 methoxy-a-methylbenzenemethanol (3.8g, 0.089 mol) in pyridine (25 ml) was added acetic anhydride (5 
ml). The mixture was warmed briefly on the steam bath to effect solution, and then the reaction was allowed 
to stand at ambient temperature for 16 hours. Most of the pyridine was evaporated under reduced pressure 
and the resultant oil was diluted with water. The aqueous solution was made basic with dilute NaOH, and 
subsequently extracted with ethyl acetate. The organic extract was washed (water), dried (MgSO*), and the 
55 solvent concentrated to give 3.7 g of the O- acetyl derivative as a colorless oil. The compound was 
dissolved in diethyl ether and ethereal HCI was added to precipitate a gum -like hydrochloride salt, which 
upon treatment with refluxing ethyl acetate afforded 3.4 g of a crystalline salt, m.p. 143- 145* C. Attempting 
to recrystallize the salt from ethanohdiethyl ether resulted in displacement of the acetate to afford the ethyl 

68 
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ether. The salt of this product (2.8 g) was recrystallized from ethanol:diethyl ether to yield 2.1 g (48%) of 
3 - [ 1 - [3 - [4 - ( 1 - ethoxyethy I) - 2 - methoxyphenoxy]propyl] - 4 - piperidinyl] - 6 - fluoro - 1 ,2 - 
benzisoxazole hydrochloride, m.p. = 139- 141 °C. 



5 


ANALYSIS 




Calculated for C26H33FN2O4.HCI: 


63.34%C 


6.95% H 


5.68% N 




Found: 


63.06%C 


6.80% H 


5.63% N 



70 

EXAMPLE 50 



3 - [1 - [ 3 - [4 - (1 - Acetoxyethyl) - 2 - methoxyphenoxy]propyl] -4- piperidinyl] - 6 - fluoro - 1 ,2 - 

benzisoxizole fumarate 

15 

A mixture of 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl] - 3 - methoxy - a - 
methylbenzenemethanol (4.8 g, 0.011 mol) in pyridine (45 ml) was warmed briefly to effect solution and 
then acetic anhydride (6.3 ml) was added. The reaction stood at ambient temperature for 16 hours, was 
concentrated in vacuo, and the colorless oil that remained was dissolved in water. The aqueous solution was 

20 made basic with saturated K2CO3 solution, and the mixture was extracted with diethyl ether. The extract 
was washed (water), dried (MgSOO and concentrated to afford 5.2 g of a thick, colorless oil. The oil (4.8 g) 
was dissolved in anhydrous diethyl ether and fumaric acid (1.2 g, 0.01 mol) was added. The mixture was 
stirred at ambient temperature for 4 hours, and then was permitted to stand at ambient temperature for 16 
hours. The resultant white, 3 - [1 - [3 - [4 - (1 - acetoxyethyl) - 2 - methoxyphenoxy]propyl] - 4 - 

25 piperidinyl]-6- fluoro- 1,2 -benzisoxazole fumarate was collected and afforded 3.0 g of material. The 
filtrate was treated with an additional amount of fumaric acid (0.3 g) and 0.9 g more of 3-[1 t[3-[4-(1 - 
acetoxyethyl) - 2 - methoxyphenoxy]propyl] - 4 - piperidinyl] - 6 - fluoro - 1 ,2 - benzisoxazole fumarate was 
harvested. The two batches were combined and recrystallized from acetonitrile (twice) to yield 2.3 g (43%) 
of the acetate, m.p. = 150-152 o C. 





ANALYSIS: 




Calculated for C2&H31 FN2O3 CiH+CX: 


61.43%C 


6.01 %H 


4.78% N 




Found: 


61 .06%C 


5.87% H 


4.73%N 


35 









EXAMPLE 51 

40 1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny Ijpropoxy] - 3 - methoxyphenyl] - 
pentanone 

A mixture of 6 -fluoro -3 - (4 -piperidinyl)- 1,2 -benzisoxazole (2.2 g, 0.01 mole), K2CO3 (3 g), 1- 
[4 - (3 - bromopropoxy) - 3 - methoxyphenyl]pentanone (3.7 g, 0.0113 mole) in acetonitrile (140 ml) was 

45 heated at reflux for 4 hours. At the end of the reaction, the mixture was cooled and filtered. The filtrate was 
concentrated to an oil. Purification was performed by flash chromatography over a silica gel column (Si02, 
55 g; eluted with 1% methanol in dichloromethane, 600 ml; 3% methanol: 97% dichloromethane, 400 ml). 
The fractions containing pure product were pooled and concentrated to a solid (4.3 g, 91%). Recrystal- 
lization from ethanol (10 ml) gave a powdery solid of 1 - [4 - [3 - [4 - (6 - f luoro - 1 ,2 - benzisoxazol - 3 - 

50 yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl]pentanone (3.22 g), m.p. = 79 - 80 * C. 





ANALYSIS: j 




Calculated for C 2 7 H 3 3 FN 2 Oa : 


69.21 %C 


7.1 0%H 


5.98% N 


55 


Found: 


69.00%C 


6.94%H 


6.39% N 
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EXAMPLE 52 

2 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl]propoxy] - N - methylben zenamine 
hemifumarate ~ ~~ — 

5 

A mixture of 6 - fluoro - 3 - (4 - piperdinyl) - 1 ,2 - bensisoxazole (2.5 g, 0.0114 mol), K 2 CO s (1.8 g, 
0.0130 mol), 4-(3-chloropropoxy)-2-methylaminobenzene (2.4 g, 0.0120 mol) and acetonitrile (100 ml) 
was stirred at reflux for 18 hours. The reaction was cooled to ambient temperature and was poured into 
water. The aqueous mixture was extracted with ethyl acetate and the ethyl acetate extract was washed with 

w water, dried with MgSO*, and concentrated to yield 4.1 g of a brown oil. The oil was purified by preparative 
HPLC (Waters Associates prep LC/System 500, utilizing 2 silica gel columns and eluting with 4% 
methanol -methylene chloride). Concentration of appropriate fractions yielded 2.45 g of a beige oil. The 
product was taken up in ethyl acetate (50 ml) and fumaric acid (0.78 g) was added. The mixture was stirred 
at mild reflux for 45 minutes and then at ambient temperature for 1 .5 hours. The product was isolated by 

75 vacuum filtration to provide 2.5 g of a pale yellow solid. Recrystallization from ethanol afforded 2.0 g (40%) 
of 2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - N - methylbenzenamine 
hemifumarate as beige crystals, m.p. = 180-182°C. 



20 


ANALYSIS: 




Calculated for C22H26FN3O2 0.5C 4 H 4 0 4 : 


65.28%C 


6.40%H 


9.52% N 




Found: 


65.08%C 


6.35% H 


9.45%N 



EXAMPLE 53 

1 - [4 - [3 - [4 - (6 - Fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidiny Ijpropoxy] - 3 - methoxyp henyl] - 
propanone " ~ ~~ 

30 

A mixture of 6 -fluoro -3 -(4- piperidinyl) - 1,2-benzisoxazole (2.8 g, 15.2 mmoles), K2CO3 (3 g), 1 - 
[4-(3-bromopropoxy)-3-methoxyphenyl]propanone (4.6 g, 18.2 mmoles) in acetonitrile (100 ml) was 
heated at reflux for 2 hours. At the end of the reaction, the mixture was filtered and the solvent was 
concentrated and the residue was extracted into dichloromethane (300 ml). The dichloromethane was 
35 filtered and concentrated again. The crude material (6.4 g) was purified by flash chromatography over a 
silica gel column (Si0 2 , 50 g; eluted with dichloromethane, 700 ml; 1% methanol in dichloromethane, 1.4 
I). The material thus purified (weight: 2.87 g, 51%) was recrystallized from ethanol (25 ml) to give 2.13 g of 
1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny Ijpropoxy] - 3 - methoxyphenyl] - 
propanone as beige colored crystals, m.p. = 118-119° C. 

40 



ANALYSIS: 


Calculated for C 2 s H 23 FN 2 0* : 
Found: 


60.16%C 
68.32%C 


6.64% H 
6.63% H 


6.36% N 
6.29% N 



45 

EXAMPLE 54 

4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] propoxy] - 3 - methoxybenzamide 

50 " " 

A mixture of 6 -fluoro -3 -(4- piperidiny I) -1,2-benzisoxazole (2.2 g, 10.0 mmoles), K2CO3 (2.0 g) 
and 4- (3 - bromopropoxy) -3 -methoxybenzamide (2.32 g, 8.0 mmoles) in acetonitrile (80 ml) was heated 
at reflux for 5 hours. At the end of the reaction the solvent was evaporated. The residue was extracted into 
dichloromethane. The inorganic insolubles were filtered off. The dichloromethane was concentrated again. 
55 The crude residue was purified by flash chromatography over a silica gel column (55 g, Si02; eluted with 
1% methanol in dichloromethane, 1 I; 2% methanol in dichloromethane, 1 I). The material thus obtained 
weighed 2.93 g (84%) as white crystals. Recrystallization from hot ethanol (60 ml) gave 2.2 g of 4- [3- [4- 
(6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxy - benzamide as white crystals, 
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m.p. = 163-164'C. 





ANALYSIS: 


5 


Calculated for C23H26FN3O4: 


64.62%C 


6.1 3%H 


9.83%N 




Found: 


64.20%C 


6.06%H 


9.71 %N 



EXAMPLE 55 

io 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol — 3 — yl) — 1 - piperidinyi]propoxy] - 3 - (methylamino) - 
phenyl]ethanone 

A mixture of 6 -fluoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (2.3 g, 0.0103 mol), K2CO3 (1.4 g, 
0.0103 mol), 1 -[4-(3-chloropropoxy)-3-(methylamino)phenyl]ethanone(2.5 g, 0.0103 mol), Kl (0.10 g), 
and acetonitrile (100 ml) was stirred at reflux under nitrogen for 23 hours. The reaction was cooled to 
ambient temperature, poured into water, and the aqueous mixture was extracted with ethyl acetate. The 
ethyl acetate extract was washed twice with water, dried with MgSO* and was concentrated to yield 4.8 g of 
a damp, brown solid. The compound was isolated by preparative HPLC (Waters Associates prep LC/System 
500, utilizing 2 silica gel columns and 4% methanol - methylene chloride as eluent). Concentration of 
appropriate fractions afforded 2.4 g. Recrystallization from ethanol gave 2.1 g of 1 - [4 -[3 -[4 -(6 -fluoro - 
1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - (methylamino)phenyl]ethanone as a beige solid, 
m.p. = 151 -153*C. 



ANALYSIS: 


Calculated for C24H28FN3O3: 
Found: 


67.75%C 
67.83%C 


6.63%H 
6.76%H 


9.88% N 
9.90% N 



30 

EXAMPLE 56 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - ethoxypheny l]ethanone 

A suspension of NaH (0.28 g of a 50% oil dispersion, 0.0059 mol) in dimethylformamide (20 ml) was 
cooled to 4° C in an ice bath. To this was added, dropwise, 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 
3-yl)-1 -piperidinyl]propoxy]-3-hydroxyphenyl]ethanone (2.3 g, 0.0056 mol) dissolved in dimethylfor- 
mamide (40 ml). After total addition, the mixture was stirred under nitrogen for 1 hr. keeping the 
temperature below 10* C. A solution of bromoethane (1.3 g, 0.0118 mol) dissolved in dimethylformamide 
(15 ml) was then added, dropwise, to the reaction mixture. Stirring under nitrogen was continued for 3 hours 
allowing the temperature to slowly rise to ambient temperature. The reaction was cooled in an ice bath, 
water was added and the aqueous mixture was extracted with ethyl acetate. The ethyl acetate extract was 
washed with water, dried with MgSO*, and was concentrated to yield 3.9 g of a damp, beige solid. The solid 
was triturated with diethyl ether and filtered to yield 1.5 g. This was combined with an additional sample (3.5 
g total), and recrystallization from ethanol provided 3.0 g (57%) of glistening, beige crystals of 1 -[4-[3- 
[4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - ethoxyphenyl]ethanone, m.p. = 
112-114. 



50 


ANALYSIS: 




Calculated for C25H29FN2O4: 


68.1 6%C 


6.64%H 


6.36% N 




Found: 


68.10%C 


7.03%H 


6.35% N 



55 



71 

BNSDCCID: <EP 0542136A1_I_> 



15 



20 



40 



EP O 542 136 A1 



EXAMPLE 57 



10 



1 - [4 - (3 - Bromopropoxy) - 3 - (methylmercaoto)phenyl]ethanone 

A mixture of 1 - [4 - hydroxy - 3 - (methylmercapto)phenyl]ethanone (5.4 g; 0.03 mole), K2CO3 (4.2 g) 
1,3-dibromopropane (8 g, 0.039 mole) in acetonitrile (150 ml) was heated at reflux for 3 hours and stirred 
at room temperature overnight. Acetonitrile was removed at reduced pressure and the residue was extracted 
into dichloromethane (250 ml). Insolubles were filtered off. The dichloromethane solution was concentrated. 
The crude product was purified on a silica gel column (Si0 2 , 100 g; eluted with 3:2 hex - 
ane:dichloromethane, 1.6 I). The compound crystallized upon concentration, and the product (3 5 g 39%) 
was recrystallized from ethanol (40 ml) to yield 1 - [4 - (3 - bromopropoxy) - 3 - (methylmercapto)phenyl] - 
ethanone as white needles, 2.0 g; m. p. = 120 -122° C. 



75 


ANALYSIS: 




Calculated for Ci 2 Hi 5 Br0 2 S: 


47.53% C 


4.99% H 




Found: 


47.74% C 


4.91 %H 



EXAMPLE 58 

4 - (3 - Bromopropoxy) - 3 - methoxybenzonitrile 



A mixture of 4 - hydroxy -3 - methoxybenzonitrile (7.5 g, 50 mmoles), K 2 C0 3 (12.5 g), and 1,3- 
dibromopropane (15 g, 75 mmoles) in acetonitrile (100 ml) was heated at reflux for 3 hours and left standing 
at room temperature overnight. The solvent of the reaction was removed on a rotary evaporator, and the 
crude solid was extracted into methylene chloride (500 ml). The insolubles were filtered off. The dich- 
loromethane solution was concentrated and the material was purified on a flash chromatography column 
(Si0 2) 105 g; eluted with 2:3 dichloromethane:hexane, and then with dichloromethane). The desired product 
thus purified weighed 7.74 g (52%). Recrystallization twice from ethanol gave analytically pure 4 -(3- 
bromopropoxy) -3 - methoxybenzonitrile, m.p. = 99 - 101 ° C. 



35 


ANALYSIS: 


Calculated for Ci i Hi 2 BrN0 2 : 


48.91 %C 


4.48% H 


5.19%N 




Found: 


49.49%C 


4.47% H 


5.21 %N 



40 EXAMPLE 59 



1 - [4 - (3 - Bromopropoxy) - 3 - methy Ipheny l]ethanone 

A mixture of 4 - hydroxy - 3 - methylacetophenone (14.5 g, 96 mmoles), K 2 C0 3 (17.5 g, 144 mmoles), 
and 1,3-dibromopropane (30 g, 144 mmoles) in acetonitrile (400 ml) was heated at reflux for 6 hours. At 
the end of the reaction, the solvent was removed on a rotary evaporator, and the crude solid was extracted 
into dichloromethane (750 ml). The insoluble inorganics were filtered off. The dichloromethane solution was 
concentrated again to a crude oil (34.5 g). Purification was effected by flash chromatography over a silica 
gel column (Si0 2 , 150 g; eluted with 7:3 hexane:dichloromethane, 2 1; and dichloromethane 2 I) The 
material thus purified weighed 14.6 g (56%) and was recrystallized from ethanol. Recrystallization again 
from ethanol gave analytically pure 1 -[4- (3 -bromopropoxy) -3 - methylphenyljethanone, m.p. =59- 



55 


ANALYSIS: 




Calculated for Ci 2 Hi 5 Br0 2 : 


53.1 5%C 


5.58%H 




Found: 


53.35%C 


5.52%H 
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EXAMPLE 60 

1 - [4 - (3 - Bromopropoxy) - 3 - methoxyphenyl]phenylmethanone 

5 A mixture of 1 - (4- hydroxy -3 - methoxyphenyl)phenylmelhanone (14 g, 61.4 mmoles), K2CO3 (13 g, 

92.1 mmoles), and 1,3-dibromopropane (28 g, 86 mmoles) in acetonitrile (400 ml) was heated at reflux for 
4 hours. The reaction was followed by thin layer chromatography. At the end of the reaction, the inorganics 
were filtered off and the solvent was removed on a rotary evaporator. The residue was purified on a flash 
chromatographic column (Si0 2 , 140 g, eluted with 4:1 hexane:dichloromethane, 1.2 I) to give a partially 

70 solidified material: 15.44 g (72%). Recrystallization twice from ethanol gave 2.84 g of 1-[4-(3- 
bromopropoxy) -3 - methoxyphenyl]phenylmethanone as white crystals, m.p. = 88-89*C. 



ANALYSIS: 


Calculated for C1 7 Hi 7 BrOs : 
Found: 


58.47% C 
59.03% C 


4.91 %H 
4.87% H 



EXAMPLE 61 

20 

N - [2 - [3 - [4 - (6 - f luoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]phenyl]acetamide 



(A) N - [2 - (3 - phenylsulfonyloxypropoxy)phenyl]acetamide 

To a solution of N - [2 - (3 - hydroxypropoxy)phenyl]acetamide (Example 113) (7.5 g, 0.036 mol) in 
pyridine (90 ml), cooled to 0°C, was added p-toluenesulfonyl chloride (13.6 g, 0.056 mol). After the tosyl 
chloride went into solution, the reaction was then allowed to stand at 5 a C for 16 hours. The reaction was 
poured onto ice, and a brown oil settled. The aqueous supernatant was decanted from the oil, and the 
residual oil taken up in diethyl ether. The diethyl ether was washed with cold (5 9 C) 3N HCI and then with 
brine. The organic layer was dried (MgSOO, and concentrated to afford a thick, brown oil, 5.3 g. 

(B) N - [2 - [3 - [4 - (6 - f luoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]phenyl]acetamide 



A mixture of 6 - fluoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (3.4 g, 0.01 6 mol), N - [2 - (3 - phenyl - 
sulfonyloxypropoxy)phenyl]acetamide (5.3 g, 0.016 mol), K2CO3 (2.2 g), and acetonitrile (50 ml) was stirred 
and refluxed for 5 hours. The reaction was poured into water, and the aqueous suspension was extracted 
with ethyl acetate. The ethyl acetate was washed (water and brine), dried (MgSCXv) and the solvent was 
concentrated to afford 6.0 g of a thick, brown oil. The oil was chromatographed on a Waters Prep 500 LC 
on silica gel. Concentration of the appropriate fractions afforded 3.0 g of a beige solid. This was 
recrystallized from ethyl acetate to yield (with concentration of the mother liquors) 2.2 g (33%) of N-[2- 
[3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 -yl)- 1 - piperidinyl]propoxy]phenyl]acetamide as a beige solid, 
m.p. = 118-120°C. 



45 


ANALYSIS: 




Calculated for C23H2&FN3O3: 


67.1 4%C 


6.37% H 


10.21%N 




Found: 


67.06%C 


6.43% H 


10.23%N 



50 



55 
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EXAMPLE 62 

1 ~ [4 - [3 - [4 - (6 - Fluoro - 1 ,2 -benzisoxazol -3-yl) - 1 - piperidiny ljpropoxyj - 3 - 
dimethylaminophenyljethanone" * ~ 

( A ) 1 ~ [4 - (3 - Chloropropoxy) - 3 - dimethylaminophenyl] ethanone 

To a suspension of sodium hydride (2.3 g, 0.0485 mol of 50% oil dispersion) with dimethylformamide 
(75 ml), and cooled to 3° in an ice -salt bath and under a stream of nitrogen was added, dropwise, 1 -<4- 
hydroxy -3 -dimethylaminophenyljethanone (8.7 g, 0.0485 mol) dissolved in dimethylformamide (150 ml) 
so that the temperature did not go over 7°. After the addition was over, the bath was removed and the 
reaction was stirred at ambient temperature for 45 minutes. The ice bath was reapplied and a solution of 
1 -bromo-3-chloropropane (8.4 g, 0.0534 mol) in dimethylformamide (25 ml) was added dropwise. After 
the addition was complete, the reaction was stirred for 18 hours at ambient temperature under nitrogen. The 
reaction was chilled to 7° in an ice bath and water (200 ml) was carefully added. After stirring for 5 minutes, 
the aqueous mixture was extracted with ethyl acetate (5 x 200 ml). The ethyl acetate extract was washed 
with water (2 x 50 ml), dried with MgSCU, and concentrated to yield 22.2 g of a black oily liquid. The 
compound was purified by prep HPLC, and combination of appropriate fractions gave 5.0 g of brown oil. 

< B ) 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol -3-yl)-1 - p iperidiny l]propoxy] - 3 - 
dimethylaminophenyljethanone ~ ~ 

A mixture of 1 -[4 -(3 -chloropropoxy) -3 -dimethylaminophenyljethanone (2.9 g, 0.0113 mol), 6- 
fluoro -3 -(4 -piperidinyl)- 1,2 -benzisoxazol (2.5 g, 0.0113 mol), K2CO3 (1.7 g, 0.0122 mol), Kl (200 mg) 
and acetonitrile (125 ml) was stirred at reflux for 18 hours. The cooled reaction was poured into water and 
the aqueous mixture was extracted with ethyl acetate. The ethyl acetate extract was washed with water, 
dried with magnesium sulfate and concentrated to yield 5.3 g of an amber oil. The compound was purified 
by preparative HPLC (Waters Associates prep LC/System 500 .utilizing 2 silica gel columns) and con- 
centration of appropriate fractions provided 1.65 g (33%). After combining with two additional samples, the 
compound (3.4 g, 7.74 mmol total) was taken up in ethyl acetate and fumaric acid (0.90 g, 7.75 mmol)'was 
added. The mixture was stirred at a mild reflux for 30 minutes and then for 1 hour at ambient temperature. 
The reaction was left to stand overnight and was then filtered to give 3.6 g. The compound was 
recrystallized twice from ethanol to provide 2.3 g and once from acetonitrile to yield 1.9 g of the compound 
as a fumarate salt. The compound was converted to the free base by suspending it in dilute NaOH and 
extracting with dichloromethane. After washing the dichloromethane extract with water and drying with 
MgSO*, the solvent was removed in vacuo to give 1.4 g (14%) of 1 -[4 -[3 -[4 -(6 -fluoro- 1,2- 
benzisoxazol -3 -yl) - 1 -piperidinyljpropoxyj- 3 -dimethylaminophenyljethanone as a beige solid m d = 
94-96° C. 



ANALYSIS: 


Calculated for C25H30FN3O3: 
Found: 


68.32% C 
67.74%C 


6.88%H 
6.74% H 


9.56% N 
9.40% N 



EXAMPLE 63 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxyj - 2 - me thoxyphenyl] - 
5Q ethanone hydrochloride ~~ " 

A mixture of 6 - f luoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (4.4 g, 0.02 mol), 1-[4-(3- 
chloropropoxy)-2-methoxyphenyl]ethanone (4.8 g, 0.02 mol), K 2 C0 3 (2.8 g), Kl (200 mg) and acetonitrile 
(110 ml) was stirred and refluxed for 16 hours. The reaction was filtered and the filtrate concentrated to 
55 afford 9.0 g of a brown oil. The oil was taken up in acetone and fumaric acid (2.5 g, 0.022 mol) was added. 
The mixture was heated to reflux and then it was stirred at ambient temperature for 1 hour. The resultant 
fumarate salt (7.0 g) was collected and then reversed to the free base with aqueous sodium hydroxide to 
afford 4.6 g of a soft solid. The solid was flash chromatographed on silica gel with dichloromethane - 
methanol (10%) as eluent, and after concentration of the appropriate fractions afforded 3.6 g of an off- 
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white solid. The solid was dissolved in anhydrous ether and ethereal HCI was added to precipitate 3.3 g of 
the hydrochloride salt. The salt was recrystallized from ethanol to afford 3.3 g of product. Occluded alcohol 
was removed to yield 2.8 g (29%) of 1 - [4 - [3 - [4 - (6 - f luoro - t ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]propoxy]- 2- methoxyphenyl]ethanone hydrochloride, m. p. = 193-195°C. 

5 



ANALYSIS: 


Calculated for C 2 4H 2 £CIFN 2 04: 
Found: 


62.27%C 
61 .88%C 


6.10%H 
5.90% H 


6.05% N 
5.96% N 



10 

EXAMPLE 64 

1 - [4 - (3 - Chloropropoxy) - 3 - methoxyphenyl] - 2,2,2 - trifluoroethanone 

(A) 4 - (3 - Chloropropoxy) - 3 - methoxybenzoic acid 

To a stirred suspension under nitrogen of sodium hydride (6.4 g, 0.13 mol, of about 50% oil 
dispersion -ether washed) in tetrahydrofuran (220 ml) was added pyrazole (4.4 g, 0.06 mol) in 

20 tetrahydrofuran (60 ml), dropwise. After complete addition, the reaction was stirred for about 15 minutes, 
and then 4 -(3 -chloropropoxy) -3 - methoxybenzaldehyde (24.5 g, 0.107 mol) was added. The nitrogen 
was stopped and air was sparged into the reactor for about 3 hours. The reaction was then allowed to stir at 
ambient temperature open to the atmosphere for 16 hours. Water was added, the reaction was cooled in an 
ice bath, and concentrated hydrochloric acid (25 ml) was added dropwise. More water was added and the 

25 yellow solid that separated was collected to afford 16.2 g of product. The filtrate was then extracted with 
ethyl acetate to afford an additional 9.3 g. The samples were combined and recrystallized from acetonitrile 
to yield 12.6 g of a light, yellow solid, m.p. = 154- 156° C. A 4.0 g sample was recrystallized from 
acetonitrile to yield 2.6 g of a yellow solid. This was combined with 0.4 g from another sample-and 
recrystallized again from acetonitrile with charcoal treatment to afford 2.0 g of 4-(3-chloropropoxy)-3- 

30 methoxybenzoic acid as a yellow solid, m.p. = 157-159°C. 





ANALYSIS: 


35 


Calculated for Ci * Hi 3CIO4 : 


54.00% C 


5.35% H 


Found: 


54.65% C 


5.34% H 



(B) 4 - (3 - Chloropropoxy) - 3 - methoxybenzoyl chloride 

40 ~~ " 

To a mixture of 4 -(3 -chloropropoxy) -3- methoxybenzoic acid (2.4 g, 0.01 mol) in dichloromethane 
(5 ml) was added thionyl chloride (0.9 ml, 0.012 mol) dissolved in dichloromethane (5 ml). The reaction was 
stirred and refluxed for 1 hour, and then the dichloromethane was removed in vacuo to leave a dark oil. 
The oil was triturated with hexane and the solid that formed while scratching with a glass rod was collected 
45 to afford 1 .6 g of 4 - (3 - chloropropoxy) - 3 - methoxybenzoyl chloride, m.p. = 60 - 63 0 C. 

(C) 1 - [4 - (3 - Chloropropoxy) - 3 - methoxyphenyl] - 2,2,2 - trifluoroethanone 

To a stirred mixture of 4 - (3 - chloroproxy) - 3 - methoxybenzoyl chloride (10.0 g, 0.038 mol) in 
50 methylene chloride (55 ml) cooled to -70*C, there was condensed into a reactor bromotrifluoromethane 
(70 g, 0.047 mol). There was then added to the reactor hexamethylphosphoroustriamide (9.4 g, 0.041 mol) 
dissolved in dichloromethane (7 ml). The first 90% was added quite rapidly, and the remainder at a slower 
rate. After complete addition, the reaction was stirred at -70'C to -65'C for an additional hour. The 
reaction mixture was allowed to come to room temperature. An equal volume of hexane was added and the 
55 layers were separated. The lower layer was extracted with hexane and then with diethylether. The extracts 
were combined and concentrated to yield 5.6 g of a thick, colorless oil. The oil was chromatographed on a 
Waters Prep 500 LC utilizing two silica gel columns and eluting with 20% ethyl acetate - hexane. 
Concentration of appropriate fractions gave 2.7 g of a light oil, which after evacuation at high vacuum 
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solidified to a waxy, white solid (2.4 
trifluoroethanone. 

EXAMPLE 65 



of 1 - [4 - (3 - chloropropoxy) - 3 - methoxyphenyl] - 2,2,2 - 



w 



15 



20 



4 - [3 - [4 - (6 - Fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperid inyl]propoxy1 - 3 - hydroxy - a - 
methylbenzene methano l ~ ~ 

( A ) 1 ~ [4 ~ (3 - chloropropoxy) - 3 - hydroxyphenyljethanone 

A mixture of 1 - [4 - (3 - chloropropoxy) - 3 - methoxyphenyljethanone (10.0 g, 0.0412 mol) and con- 
centrated H 2 SO* (50 ml) was stirred at 65' for 23 hours. The cooled reaction was poured into 250 g of ice 
and was stirred vigorously for 10 minutes. The aqueous mixture was extracted with dichloromethane 
(CH 2 CI 2 ) and the resultant dichloromethane extract was washed well with 5% sodium hydroxide The basic 
phases were combined and washed with dichloromethane. The aqueous mixture was cooled in an ice bath 
and concentrated hydrochloric acid was added until a precipitate formed. The product was isolated by 
filtration and dried to yield 3.1 g of a light brown solid. This was combined with an additional sample (5 0 g 
total) and two consecutive recrystallizations from toluene provided 3.4 g (22%) of i-[4-(3- 
chloropropoxy)-3-hydroxyphenyl]ethanone as a beige solid, m.p. = 101 -103°C 



25 



ANALYSIS: 


Calculated for Ci i Hi 3 CI0 3 : 
Found: 


57.78% C 
58.1 7% C 


5.73% H 
5.66%H 



(B) 4 - (3 - chloropropoxy) - 3 - hydroxy - a - methylbenzene methanol 

30 To a flask charged with sodium borohydride (1.5 g, 0.0394 mol) under nitrogen and chilled to 10' was 
added, slowly, a solution of 1 - [4 - (3 - chloropropoxy) - 3 - hydroxyphenyljethanone (6.0 g. 0.0262 mol) 
dissolved in ethanol - tetrahydrofuran (120 ml, 2:1). After total addition, the ice bath was removed and the 
reaction was stirred at ambient temperature for 3 hours. An additional amount of sodium borohydride (0 2 g 
0.0053 mol) was carefully added. After stirring at ambient temperature for one hour, the solvent was 

3s removed in vacuo. The resultant solid residue was diluted with water (100 ml) and left overnight The 
product was isolated by vacuum filtration yielding 3.8 g. Two consecutive recrystallizations from toluene 
provided 3.3 g (55%) of 4 -(3 -chloropropoxy) -3 -hydroxy methylbenzene methanol as a light brown 
solid, m.p. = 107-109°C. 



40 



ANALYSIS: 


Calculated for Ci 1 Hi 5 CI0 3 : 
Found: 


57.27%C 
57.60% C 


6.55%H 
6.43% H 



45 



(C) 4 ~ [3 ~ [4 ~( 6 ~ f lucro ~ 1 ' 2 " benzisoxazol -3-yl)-l - piperidinyljpropoxy] - 3 - hydroxy - a - methvl - 
benzene methanol ~~ - — 



50 



55 



A mixture of 6 -fluoro - 3 - (4 - piperidinyl) - 1,2 - benzisoxazole (4.3 g, 0.0195 mol) 4-(3- 
chloropropoxy) -3 -hydroxy -a -methylbenzenemethanol (4.5 g, 0.0195 mol), Kl (200 mg), NaHC0 3 (1 8 g 
0.0215 mol) and CH 3 CN (125 ml) was stirred at reflux under nitrogen for 24 hours. The cooled reaction was 
filtered and the filter cake was washed with CH 3 CN. The filtrate was concentrated to afford an oily residue 
which was partitioned between water and ethyl acetate. The ethyl acetate extract was washed with water' 
dried with MgSO*, and concentrated to yield 8.6 g of a dark oil. The oil was purified by preparative HPLC 
(Waters Associates prep LC/system 500) to yield 5.0 g. The compound was recrystallized twice from 
ethanol to provide 3.9 g (49%) of 4 -[3 -[4 -(6 -fluoro- 1,2- benzisoxazol -3-yl)- 1 -piperidinyl]- 
propoxy] - 3 - hydroxy - a - methylbenzene methanol as a light beige solid, m.p. = 142 - 144 0 C 
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ANALYSIS: 


Calculated for C23H27FN2O4: 
Found: 


66.65%C 
66.68%C 


6.57% H 
6.35%H 


6.76% N 
6.72% N 



5 

EXAMPLE 66 

10 2 ^ [3 - [4 - (6 - F.uoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]propoxy]aniline dihydrochloride 

(A) 2 - (3 - chloropropoxy) aniline 

To a stirred suspension of sodium hydride (11.0 g, 0.23 mol of a 50% oil dispersion) in dimethylfor- 
mamide (250 ml), under nitrogen, was added, dropwise, 2 -aminophenol (25.0 g, 0.23 mol) dissolved in 
dimethylformamide (125 ml). After complete addition, the reaction was stirred at ambient temperature for 1 
hour, and then it was cooled to 5°C (ice bath). 3- Chloro- 1 - bromopropane (36.2 g, 0.23 mol) in 
dimethylformamide (50 ml) was added, dropwise, so that the temperature did not go above 8°C. The 
reaction was stirred for 4 hours and then permitted to stand at ambient temperature for 16 hours. The 
reaction was poured into water and extracted with ethyl acetate. The ethyl acetate was washed (water), 
dried (MgSCM, and the solvent concentrated to afford 25.4 g of a reddish, dark oil. About 12.0 g of the oil 
was chromatographed on HPLC columns. Concentration of the largest fractions gave 5.4 g of 2-(3- 
chloropropoxy) aniline as an oil. 

^ (B) 2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]aniline dihydrochloride 

A mixture of 6 - fluoro - 3 - (4 - piperidinyl) - 1,2 - benzisoxazole (4.8 g, 0.022 mol), 2 -(3- 
chloropropoxy)aniline (4.0 g, 0.022 mol), K2CO3 (4.1 g, 0.022 mol), Kl (0.2 g), and acetonitrile (100 ml) was 
stirred and refluxed for 10 hours. The reaction was poured into water and the aqueous mixture was 
extracted with ethyl acetate. The extract was washed (water), dried (MgSOO, and the solvent was 
30 concentrated to afford 9.0 g of a red solid. The solid was triturated with diethyl ether to yield 3.0 g of a 
beige solid. This sample was combined with a sample (1.1 g) from another run, and a hydrochloride salt 
was prepared by dissolving the free base in ethanol and then adding ethereal HCI. The resultant salt (3.5 g) 
was recrystallized twice from methanol - diethyl ether to afford 2.6 g (22%) of 2 - [3 - [4 - (6 -fluoro - 1 ,2 - 
benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]aniline dihydrochloride as a brown solid, m.p. = 253 - 255 0 C. 





ANALYSIS: 




Calculated for C21 H 2 *FN 3 02 .2HCI: 


57.02%C 


5.92%H 


9.50%N 


40 


Found: 


56.68%C 


5.71 %H 


9.35% N 



EXAMPLE 67 

45 N - [5 - Acetyl - 2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]pheny IJacetamide 

(A) Preparation of 1 -[3-acetylamino-4-(3-chloropropoxy)phenyl ethanone 

A stirred mixture of 1 -[3 -acetylamino -4- hydroxyphenyl] ethanone (7.7 g, 0.04 mol), K2CO3 (5.7 
50 g), 3 - chloro - 1 - bromopropane (8.9 g, 0.056 mol) and acetone (100 ml) was refluxed for 16 h. The 
reaction was allowed to cool to ambient temperature and filtered. Concentration of the filtrate yielded 8.5 g 
of a white solid. The solid was recrystallized from toluene and then from ethanol to afford 6.5 g of an 
offwhite solid. A 3.3 g sample of this material was flash chromatographed on silica gel with ethyl acetate as 
eluent. Concentration of the appropriate fractions afforded 2.8 g of a solid. The solid was recrystallized from 
55 toluene and then from ethanol - water to yield 2.2 9 (51%) of a solid, m.p. = 124-126*C. 



77 

BNSDOCIO: <EP 0542136A1_I_> 



EP 0 542 136 A1 



ANALYSIS: 


Calculated for Ci 3 Hi 6 CINO3 : 
Found: 


57.89%C 
57.08%C 


5.98% H 
5.85% H 


5.19%N 
5.13%N 



10 



15 



20 



(B) N - [5 - acetyl - 2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazo) - 3 - y I) - 1 - piperidinyl]propoxy]phenyl] - 
acetamide 

A mixture of 6 - fluoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (4.4 g, 0.02 mol), 1 - [3 - acetylamino - 
4-(3-chloropropoxy)phenyl]ethanone (5.5 g, 0.0205 mol), K2CO3 (2.8 g), and acetonitrile (70 ml) was 
stirred and refluxed for 16 hours. The reaction was poured into water and the aqueous mixture was 
extracted with ethyl acetate. The extract was washed (water, dried (MgSO*), and then it was concentrated to 
afford 9.5 g of a brown oil. The oil was taken up in ethyl acetate and ethereal HCI was added until the 
reaction was acidic. The crude, brown, hydrochloride salt was collected (8.4 g), and was immediately 
converted to the free base with NFUOH, to afford 5.4 g of the compound as a brown oil. The oil was 
chromatographed on a Waters Preparative HPLC utilizing silica gel columns. Concentration of the appro - 
pnate fractions yielded 3.5 g of N-[5-acetyl-2-[3-[4-(6-fluoro-1.2-benzisoxazol-3-yl)-1 - 
pipendinyl]propoxy]phenyl]acetamide as a white solid, m.p. = 108- 110" C. 





ANALYSIS: 




Calculated for C25H28FN3O4. 


66.21 %C 


6.22% H 


9.27% N 


25 


Found: 


66.1 2%C 


6.25% H 


9.27% N 



EXAMPLE 68 

3 - [1 - [3 - (4 - Ethyl - 3 - methoxyphenoxy)propyl] - 4 - piperidin yl - 6 - fluoro - 1 ,2 - benzisoxazole hydro - 
chloride " ~ — ~ 



(A) 4 - ethyl - 2 - methoxyphenol 

35 Acetovanillone (Aldrich, 11.0 g, 0.066 mol) was dissolved in absolute ethanol (200 ml) and added to 1.5 
g of 5% palladium on carbon. A few drops of concentrated hydrochloric acid were added and the mixture 
hydrogenated on a shaker at 42 psi. The reaction mixture was filtered through celite, and the filtrate was 
concentrated to afford 10.3 g of a golden liquid. This was diluted with water, extracted with diethyl ether and 
the organic phase was washed with water and sodium bicarbonate. The solvent was dried (MgS0 4 ) and 

40 concentrated to afford 9.3 g of a slightly yellow liquid. . 

(B) 4 - ethyl - 2 - methoxy - 4 - (3 - chloropropoxy)benzene 

A mixture of 4 -ethyl -2 - methoxyphenol (9.0 g, 0.059 mol), 3 -chloro - 1 - bromopropane (13.0 g, 
45 0.083 mol), K2CO3 (6.2 g) and acetone (200 ml) was stirred and refluxed for 16 hours. The reaction was 
allowed to cool, and then -it was filtered. The filtrate was concentrated to a clear liquid. The liquid was 
diluted with dilute aqueous NaOH, and the basic mixture was extracted with diethyl ether. The diethyl ether 
was washed (water), dried (MgS0 4 ), and the solvent was concentrated to afford 11.9 g of a golden liquid. 
The liquid was flash chromatographed. This gave a colorless liquid, 9.9 g of 4 - ethyl - 2 - methoxy - 4 - (3 - 
50 chloropropoxy)benzene. 

(C) 3 - [1 - [3 - (4 - ethyl - 2 - methoxyphenoxy)propyl] - 4 - pip eridinyl - 6 - fluoro - 1 ,2 - benzisoxazole hy- 
drochloride " ' 



A stirred mixture of 6 -fluoro- 3 -(4 -piperidinyl)- 1,2 -benzisoxazole (4.0 g, 0.018 mol), Kl (0.4 g), 
K2CO3 (2.5 g), 4-ethyl-2-methoxy-4-(3-chloropropoxy)benzene (4.4 g, 0.018 mol) and acetonitrile 
was refluxed for 8 hours. The reaction was poured into water, and the aqueous suspension was extracted 
with ethyl acetate. The ethyl acetate extract was washed (water) dried (MgSOO and the solvent con- 
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centrated to afford 7.0 g of a brown oil. The oil was combined with 2.0 g from another sample, and the 
combined sample was flash chromatographed on silica gel. Concentration of the appropriate fractions 
yielded 4.4 g of a thick oil. which solidified on standing. The solid was dissolved in ethyl acetate and 
ethereal HCI was added to precipitate 4.5 g of a while hydrochloride salt. Recrystallization from acetone 
5 afforded 3.0 g (29%) of 3-[1 -[3-(4-ethyl-2-methoxyphenoxy)propyl]-4-piperidinyl-6-fluoro- 
1 ,2 - benzisoxazole hydrochloride as a white solid, m.p. = 150-152*C. 





ANALYSIS: 


10 


Calculated for C^H^FI^Oa.HCI: 


64.21 %C 


6.74% H 


6.24%N 




Found: 


64.38%C 


6.84% H 


6.14%N 



EXAMPLE 69 1 - [3,5 - Dimethoxy - 4 - [3 - [4 - (6 - f luoro - 1 ,2 - benzisoxazoi - 3 - yl) - 1 - piperidiny I] - 
propoxy]phenyl]ethanone . 



(A) 3,5 - dimethoxy - 4 - (3 - bromopropoxy)acetophenone 

To 3,5- dimethoxy- 4 - hydroxyacetophenone (5.2 g) in dimethylformamide (50 ml) at 0"C under 
nitrogen, was added sodium hydride (700 mg, 1.1 eq, 98%). The resulting mixture was stirred for ten 
minutes until evolution of gas ceased. Potassium carbonate (4 g) was added, and then 1,3- 
dibromopropane was added. The mixture was heated at 60 *C for one hour. When the reaction was 
complete, the mixture was poured into a water/ice mixture and the resulting solution was extracted with 
ethyl acetate (600 ml). The ethyl acetate was washed with water, brine, and then concentrated to an oil (9 
g). The product was purified by chromatography on silica gel to yield 3,5 -dimethoxy - 4 -(3 - 
bromopropoxy)acetophenone as a light oil, 7.6 g. 



(B) 1 - [3,5 - dimethoxy - 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazoi - 3 - yl) - 1 - piperidinyl]propoxy] - 

^ phenyl]ethanone ~ ~~~ ~ 

A stirred mixture of 6 -fluoro - 3 - (4- piperidinyl) - 1 ,2 - benzisoxazole (3.0 g, 13.6 mmoles), K2C0 3 - 
(2.1 g, 15 mmoles), and 3,5 - dimethoxy - 4 - (3 - bromopropoxy)acetophenone (4.4 g, 13.8 mmoles) in 
acetonitrile (50 ml) was heated at reflux for 3 hr. At the end of the reaction, the mixture was diluted with 
dichloromethane (200 ml). The insolubles were filtered. The solution was concentrated to an oil (~10 g). The 
purification was done by flash chromatography on a silica gel column. The product was obtained as a 
colorless oil (3.85 g, 61%), which crystallized from ethanol (400 ml) to give 2.94 g of 1 - [3,5 - dimethoxy - 
4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazoi - 3 - yl) - 1 - piperidinyl]propoxy]pheny l]ethanone as off - white 
crystals, m.p. = 107-108*C. 



ANALYSIS: 


Calculated for C2DH20FN2O5: 
Found: 


65.78%C 
65.84%C 


6.40%H 
6.44%H 


6.14%N 
6.15%N 



EXAMPLE 70 

N - [3 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazoi - 3 - yl) - 1 - piperidiny l]propoxy]phenyl]acetamide hemi - 
50 fumarate ^ " "~~™ 



(A) 3-(3-acetamidophenoxy)propyl bromide 

To 3 -acetamidophenol (15.1 g) in dichloromethane (500 ml, dry) was added potassium carbonate (20 
55 g) and then 1 ,3 - dibromopropane (30 g). The resulting mixture was heated at reflux for 6 hours and then 
overnight at room temperature. After an additional 24 hours, the reaction was complete. Solids were filtered 
from the reaction mixture, and the solution was concentrated to an oil, which was purified to yield 3-(3- 
acetamidophenoxy)propyl bromide, 13.2 g. 
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(B) N - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol -3-yl)-l- piperidiny Upropoxylphenyllacetamide hemi - 
fumarate ■ — 



w 



A stirred mixture of 6 - fluoro - 3 - (4- piperidinyl) - 1 ,2 - benzisoxazoie (9.25 g. 42 mmoles), K2CO3 (8 

g, 58 mmoles) and 3 - (3 - acetamidophenoxy)propyl bromide (11.4 g, 42 mmoles) in acetonitrile (350 ml) 

was heated at reflux for 3 hours. At the end of the reaction, the reaction was cooled, filtered and the solids 

washed with dichloromethane (100 ml). The organic solvent was removed on a rotary evaporator to leave a 

crude oil (~18 g) . Purification was by flash chromatography on a silica gel column. The product thus purified 

was an oil, 12.2 g, 70%. Analytically pure sample was prepared by dissolving 3 g of free base in ethanol 

and treating with fumaric acid solution in ethanol (850 mg:5ml). The N - [3 - [3 - [4 - (6 - fluoro - 1 2 - 

benzisoxazol -3 -yl)-1-piperidinyl]propoxy]phenyl]acetamide hemifumarate crystals obtained weighed 
2.73 g, m.p. = 184 -186* C. 



75 



ANALYSIS: 


Calculated for C23H26 FN3O2.O.5C4H4O4: 
Found: 


63.95% C 
63.47% C 


6.01 %H 
5.94% H 


8.94% N 
8.78% N 



20 



EXAMPLE 71 



3 - [3 - [4 - (6 - Fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]aniline 

25 A stirred mixture of N - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny]propoxyl] - 
phenyl]acetamide (9.2 g, 22 mmoles), prepared as described in the previous example, in 15% hydrochloric 
acid (110 ml) was heated at 100 °C for 2.5 hours until a homogeneous solution resulted. The reaction was 
cooled to 0° C in an ice bath and basified with 50% NaOH. The product was extracted with ethyl acetate (3 
x 200 ml). The ethyl acetate solution was washed with water, brine, then dried over Na 2 S0 4 . The solvent 

3q was removed. The crude product was purified on a flash chromatography column. The product thus 
obtained was a solid: 6.6 g (80%). Recrystallization from hot ethanol (50 ml) gave 3 - [3 - [4 -(6- fluoro - 
1 ,2 -benzisoxazol -3 - yl)- 1 -piperidinyl]propoxy]aniline as off-white crystals: 3.46 g mp = 115- 
117*C. 



35 


ANALYSIS: 




Calculated for C 2 i H 24 FN 3 0 2 : 


68.27% C 


6.55%H 


11.37%N 




Found: 


68.34% C 


6.53%H 


11.31%N 



40 



EXAMPLE 72 



45 



50 



3 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 4 - methoxyaniline 

A mixture of 3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl)1 - piperidinyl]propoxy] - 4 - methox - 
yphenylacetamide (4.2 g, 9.5 mmolos), prepared as in Example 26 above, in 15% hydrochloric acid (60 ml) 
was heated at reflux f110*C) for 2 hours. At the end of the reaction, the solution was cooled to 0'C then 
basified with 25% NaOH to pH of 10. The product was extracted into ethyl acetate (300 ml). The ethyl 
acetate solution was washed with water and brine, then dried over Na 2 SO*. The solvent was removed at 
reduced pressure. The crude oil was purified by flash chromatography on a silica gel column. The product 
thus purified was an oil, 2.6 g. Crystallization from ethanol (5 ml) and petroleum ether (3 ml) yielded 3 -[3- 
[4 - (6 -fluoro -1,2 -benzisoxazol -3 -yl) - 1 - piperidinyljpropoxy]- 4 -methoxyaniline as fine crystals* 1 2 
g; m.p. = 94-95°C. 
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ANALYSIS: 


Calculated for C22H25FN3O3: 
Found: 


66.15%C 
66.1 6% C 


6.56%H 
6.54%H 


10.52%N 
10.44%N 



EXAMPLE 73 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisothiazol - 3 - y I) - 1 - piperidlnyl]propoxy - 3 - methylaminophenyl] - 
ethanone fumarate 

(A) 1 - [(3 - N - acetyl - N - methylamino) - 4 - hydroxyphenyl]ethanone 

A solution of 2 - methoxy(methylamino)benzene (26.0 g, 0.19 mol) and 1,2 -dichloroethane was cooled 
to 10-15° and a solution of acetyl chloride (33.8 g, 0.43 mol) dissolved in dichloroethane (50 ml) was 
dripped in slowly. Following this addition, an additional 100 ml dichloroethane was added. The reaction was 
cooled to 0° and aluminum chloride (72.3 g, 0.54 mol) was added over the course of 45 minutes so that the 
temperature did not exceed 10' . After complete addition, the reaction was heated to reflux and was stirred 
for 18 hours under nitrogen. The reaction was cooled and was poured into ice. The resulting aqueous phase 
was extracted further with dichloromethane and the combined extracts were washed with H 2 0, dried with 
MgSO*, and concentrated to yield 32.0 g of 1 -[(3- N -acetyl -N -methylamino) - 4 - hydroxyphenyl] - 
ethanone as a brown solid, m.p. = 168- 171 # C. 



(B) 1 - (4 - hydroxy - 3 - methylaminophenyQethanone 

A mixture of 1 - [(3 - N - acetyl - N - methylamino) -4 - hydroxyphenyl]ethanone(l 5.0 g, 0.0724 mol) 
and concentrated HCf (150 ml) was stirred at reflux for 3 hours. The heat was terminated and the reaction 
stood overnight. The reaction mixture was transferred to a 11 beaker and was chilled in an ice- salt t bath. 
Solid sodium bicarbonate was added cautiously until the pH was about 2, and the aqueous mixture was 
allowed to stand overnight. The reaction mixture was continued to be made basic by the addition of solid 
sodium bicarbonate. After pH 8 was achieved, the reaction mixture was extracted with ethyl acetate:. The 
ethyl acetate extract was washed with a 200 ml aliquot of water and this was then fed through a bed of 
celite. After washing the cake with fresh ethyl acetate the phases were separated. The ethyl acetate extract 
was washed several more times with water, dried with MgSO^and concentrated to yield 10.5 g of a dark 
solid of 1 - (4 - hydroxy - 3 - methylaminophenyl)ethanone. 



(C) 1 - [4 - (3 - chloropropoxy) - 3 - methylaminophenyljethanone 

To a stirred suspension of sodium hydride (0.87 g, 0.0182 mol of a 50% oil dispersion) in dimethylfor- 
mamide (25 ml) under nitrogen and cooled to 0* in an ice -salt bath was added, dropwise, a solution of 1 - 
(4-hydroxy-3-methylaminophenyl)ethanone (3.0 g, 0.0182 mol) dissolved in dimethylformamide (55 ml) 
so that the temperature did not rise above 3° . After the addition was complete, the reaction was stirred for 
80 minutes at ambient temperature. The reaction was cooled to 5° and a solution of 1-bromo-3- 
chloropropane (3.1 g, 0.0120 mol) in dimethylformamide (20 ml) was added dropwise. After this addition 
was complete, the ice bath was removed and the reaction was stirred at ambient temperature for 2.5 hours. 
Water (75 ml) was carefully added and after stirring vigorously for 5 minutes, the reaction was left to stand 
overnight. The aqueous mixture was extracted with ethyl acetate and the ethyl acetate extract was washed 
with water, dried with MgSCU, and concentrated to yield 3.9 g of a dark solid. The compound was purified 
by preparative HPLC to afford 2.4 g of a beige solid. This was combined with an additional sample (3.8 g 
total) and two consecutive recrystallizations from ethanol gave 2.1 g (31%) of 1 -[4 -(3- chloropropoxy) - 
3 -methylaminophenyljethanone as a fluffy, beige solid, m.p. = 1 15-1 17° C. 





ANALYSIS: 


55 


Calculated for Ci 2 Hi 6 CIN0 2 : 


59.63%C 


6.67%H 


5.79% N 




Found: 


59.49%C 


6.64%H 


5.79% N 
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(°) 1 ~ [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyljpropoxy - 3 - 
methylaminophenyljethanone fum arate~ " : 

A stirred mixture of 6 -fluoro -3 - (4 - piperidinyl) - 1,2 -benzisothiazole (1.9 g, 0.079 mol), 1 -[4-(3- 
5 chloropropoxy)-3-methylaminophenyl]ethanone(1.9 g, 0.079 mol), K 2 C0 3 (1.1 g), Kl (0.1 g), and acetoni - 
trile (95 ml) was refluxed for 16 hours. The reaction was poured into water and the aqueous suspension 
extracted with ethyl acetate. The extract was washed (water and brine), dried (MgSOO, and then the solvent 
was concentrated to afford 3.2 g of a thick, brown oil. The oil was chromatographed on a Waters Prep 500 
LC on silica gel columns, and concentration of the appropriate fractions afforded 1.5 g of a brown oil. The 
w oil was dissolved in acetone and fumaric acid (0.4 g, 0.003 mol) was added, and 1.9 g of a white fumarate 
salt was collected. The salt was recrystallized from dimethylformamide to yield 1.1 g (25%) of 1 - [4- [3- 
[4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyljpropoxy - 3 - methylaminophenyljethanone 
fumarate as a white solid, m.p. = 198-200° C. 



15 



ANALYSIS: 


Calculated for C 2 s H 32 FN 3 0 6 S: 
Found: 


60.31 %C 
60.02%C 


5.78% H 
5.88% H 


7.54% N 
7.68% N 



EXAMPLE 74 

N - [3 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperid inyljpropoxy] - 4 - methoxyphenylj - 
acetamide " " " 



(A) N - [3 - (3 - chloropropoxy) - 4 - methoxyphenyljacetamide 



To a stirred suspension, under nitrogen, of sodium hydride (1.8 g, 0.038 mol) in dimethylformamide (60 
ml) was added dropwise, N-(3-hydroxy-4-methoxy)acetamide (6.1 g, 0.034 mol) dissolved in 
dimethylformamide (23 ml). After complete addition, the reaction was stirred at ambient temperature for 0.5 
hour, and then 3 -chloro- 1 - bromopropane (5.2 g, 0.033 mol) in dimethylformamide (10 ml) was added, 
dropwise. The reaction was stirred at ambient temperature for 16 hours, and then it was poured into water, 
and the aqueous mixture was extracted with ethyl acetate. The extract was washed (water), dried (MgSO*) 
and the solvent concentrated to afford a purple solid. The solid was triturated with diethyl ether and 
collected to afford 2.8 g of a purple solid. This sample was combined with a sample (1 .2 g) from another 
run and was recrystallized from toluene twice to yield 2.9 g of an off-white solid. The solid was flash 
chromatographed on 200 g of silica gel, eluting the column with ethyl acetate, and subsequent concentra- 
tion of the appropriate fractions afforded 2.4 g of a white solid. Recrystallization of the compound from 
toluene yielded 2.2 g (17%) of N -[3 - (3 - chloropropoxy - 4 - methoxyphenyljacetamide, m.p. = 112- 





ANALYSIS: 


45 


Calculated for Ci 2 Hi 6 CIN0 3 : 


55.93% C 


6.26% H 


5.44% N 


Found: 


56.25%C 


6.29% H 


5.44% N 



( B ) N - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyljpropoxy] - 4 - methoxyphenylj - 
so acetamide ~~~ ~ ■ 



A stirred mixture of 6 -fluoro- 3- (4- piperidinyl) - 1,2 -benzisothiazole (4.0 g, 0.017 mol), N-[3-(3- 
chloropropoxy)-4- methoxyphenyljacetamide (4.3 g, 0.017 mol), K 2 C0 3 (2.3 g), Kl (0.2 g) and acetonitrile 
(200 ml) was refluxed for 10 hours. The cooled reaction mixture was filtered and the filtrate was 
concentrated to yield a dark oil. The oil was dissolved in acetone, and ethereal HCI was added to yield 5.7 
g of a yellow hydrochloride salt. The salt was reversed to the free base and the resultant oil (5.2 g) was 
chromatographed on a Waters Associates Prep LC utilizing silica gel columns. Concentration of the 
appropriate fractions yielded 4.7 g of an oil, which was converted to a hydrochloride salt. The salt was 
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converted to its free base yielding 2.8 g of a brown oil. The oil was stirred vigorously with ether to yield 1.4 
g (18%) . of N - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl]propoxy] - 4 - 
methoxyphenyljacetamide as a white solid, 1.4 g, m.p. = 109- 11 1 ' C. 



5 


ANALYSIS: 




Calculated for C24H28 FN3O3S: 


63.00%C 


6.17%H 


9.1 8%N 




Found: 


62.80%C 


6.17%H 


8.86% N 



10 

EXAMPLE 75 



1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl] - 
ethanone hydrochloride 

A stirred mixture of 6 -fluoro -3 - (4- piperidinyl) - 1,2 - benzisothiazole (4.0 g, 0.017 mol), 1 -[4-(3- 
chloropropoxy)3 - methoxyphenyljethanone (4.1 g, 0.017 mol), K 2 C0 3 (2.3 g), Kl(0.2 g), and acetonitrile (100 
ml) was refluxed for 9 hours. The reaction was poured into water, and the aqueous mixture was extracted 
with ethyl acetate. The extract was washed (water), dried (MgSCX), and the solvent was concentrated to 
afford 8.0 g of a brown oil. The oil was chromatographed on a Waters Prep 500 HPLC on silica gel 
columns. Concentration of the appropriate fractions afforded a gum - like residue, which upon trituration with 
isopropyl ether afforded 1.9 g of a white solid. The solid was dissolved in absolute ethanol, and ethereal HCI 
was added to precipitate 1.7 g of a hydrochloride salt. Concentration of the isopropyl ether filtrate, and 
similar treatment of the residue, afforded an additional 0.5 g of the salt. The samples were combined and 
recrystallized from absolute ethanol to yield 1 .7 g (21 %) of 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 
3-yl)-l - piperidinyl]propoxy]- 3- methoxyphenyljethanone hydrochloride as a white solid, m.p. = 221 - 
223 °C. 



30 


ANALYSIS: 




Calculated for C24H27FN2O3S.HCI: 


60.1 8%C 


5.89%H 


5.85% N 




Found: 


60.01 %C 


5.97%H 


5.79% N 



35 

EXAMPLE 76 

N,N - Dimethyl - 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - 
methoxybenzamide 

40 

(A) N,N - dimethyl -4 - bromopropoxy - 3 methoxybenzamide 

To N,N- dimethyl -4 -hydroxy -4 -methoxybenzamide (5.64 g, 28.7 mmol) in acetonitrile (450 ml) was 
added potassium carbonate (7.9 g) followed by 1 ,3 - dibromopropane (11.6 g). The resulting reaction 
45 mixture was refluxed for 3 hours and stirred at room temperature for 12 hours. The mixture was filtered and 
concentrated to an oil. Following purification by column chromatography, N,N -dimethyl -4 - 
bromopropoxy -3 -methoxybenzamide as a colorless oil (7.6 g) was obtained. 

(B) N,N - dimethyl - 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl] - 1 - piperid»nyl]propoxy] - 3 - 
50 methoxybenzamide 

A stirred mixture of 6 -fluoro - 3 - (4- piperidinyl)- 1,2- benzisoxazole (3.9 g, 17.7 mmoles), N,N - 
dimethyl -4- bromopropoxy -3- methoxybenzamide (5.54 g, 17.5 mmoles) and K 2 C0 3 (3 g) in acetonitrile 
(250 ml) was heated at reflux for one hour. At the end of the reaction, the insolubles were filtered and 
55 washed with dichloromethane. The solvent was removed on a rotary evaporator. The residue was purified 
by flash chromatography over a silica gel column. The product thus obtained as an oil weighed 7 g. 
Crystallization from hot ethanol (45 ml) afforded analytically pure N,N -dimethyl -4 -[3 - [4 - (6 -fluoro - 
1, 2 -benzisoxazol- 3 -yl)- 1 -piperidinyl]propoxy]- 3 -methoxybenzamide, 3.95 g, 50%, as light yellow 
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crystals : m.p. = 126-127*0. 





ANALYSIS: 


5 


Calculated for C25H30FN3O4: 


65.92%C 


6.64% H 


9.22% N 




Found: 


65.76% C 


6.64% H 


9.14%N 



10 



EXAMPLE 77 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yi) - 1 - piperidiny Ijprop oxy] - 3 - methoxyphenyl] • 
ethanone oxime ~ ~ ~ 



15 



20 



25 



A mixture of 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - 
methoxyphenyljethanone (4.3 g. 0.01 mol), prepared as in Example 3 above, hydroxyzine hydrochloride 
(1.3 g, 0.018 mol), ammonium acetate (1.7 g, 0.022 mol) and ethanol-H 2 0 was stirred and refluxed for 16 
hours. The reaction was poured into water, and the mixture was cooled in an ice bath for 2 hours. The 
resultant, white solid was collected, washed with water and dried to yield 4.6 g of hydrochloride salt of the 
oxime, m.p. 216 -218° C. The compound was dispersed in water and ammonium hydroxide was added until 
the suspension was decidedly basic. The basic suspension was then extracted with dichloromethane, and 
after washing with water, drying (MgS0 4 ), and concentrating the extract, 3.0 g of white solid melting at 
168-170*C were harvested. The compound was recrystallized from dimethylformamide to yield 2.3 g 
< 52% > of 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 3 - 

methoxyphenyl]ethanone oxime as a white solid, m.p. = 168- 170* C. 





ANALYSIS: 




Calculated for C24H28FN3O4: 


65.29%C 


6.39% H 


9.52% N 


30 


Found: 


65.27%C 


6.44% H 


9.46% N 



EXAMPLE 78 

35 1 ~ [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny Ijpro poxy Imethoxyphenyllethanone 
oxime O - methyl ether " " 

A solution of 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropoxy] - 
methoxyphenyljethanone (4.3 g, 0.01 mol), prepared as in Example 3 above, methoxylamine hydrochloride 

40 (0.93 g, 0.01 mol) in pyridine (75 ml)/othanol (75 ml) was refluxed for 16 hours. Most of the solvent was 
evaporated under reduced pressure, and the residue was diluted with water to precipitate 1.6 g of a white 
solid, m.p. 200-201 'C. The aqueous filtrate upon standing deposited another crop of white crystals, which 
yielded 1.2 g of a pale, yellow solid with a m.p. of 70-72°C. The initial crop of crystals was converted to 
its free base with aqueous NaOH. After extractive workup with ethyl acetate, 1.2 g of the free base was 

45 obtained. The two samples were combined and recrystallized from isopropyl ether to afford 2.0 g (44%) of 
1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy]methoxyphenyl]ethanone 
oxime O- methyl ether as colorless crystals, m.p. = 97-99°C. 



50 


ANALYSIS: 




Calculated for C25 H 3 o FN3O4 : 


65.92%C 


6.64%H 


9.22% N 




Found: 


65.89%C 


6.86% H 


9.15%N 



55 
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EXAMPLE 79 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]propoxy] - 3 - methoxyphenyl] - 
ethanone hydrazone 



A stirred mixture of 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - 
methoxyphenyl] ethanone (4.3 g, 0.01 mol), prepared as in Example 3 above, hydrazine (0.8 g, 0.0025 
mol), and ethanol (40 ml) was refluxed for 16 hours. The cooled solution was concentrated to yield an oily 
residue. The residue was triturated with water and the resultant solid was collected to afford 4.2 g of 1 -[4- 
w [3 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxyphenyl]ethanone 

hydrazone as a yellow solid. The compound was recrystallized from isopropanol and then from toluene to 
afford 1.7 g (39%), m.p. = 106 -108° C. 



15 


ANALYSIS: 


Calculated for C 2 4H 2 9FNa0 3 : 


65.44%C 


6.64% H 


12.72%N 




Found: 


65.38%C 


6.55% H 


12.55%N 



EXAMPLE 80 

6 - Fluoro - 3 - [1 - [3 - [2 - methoxy - 4 - (1 - methylethenyl)phenoxy] propyl] - 4 - piperidinyl] - 1 ,2 - ben - 
zisoxazole hydrochloride 

A solution of butyllithium (4.7 ml of a 2.3M solution in hexanes, 0.0107 mol) in tetrahydrofuran (65 ml) 
was stirred under nitrogen and cooled to -70* in an isopropyl alcohol -dry ice bath. Methyltriphenyl - 
phosphonium bromide (3.8 g, 0.0106 mol) was added portionwise over the course of 10 minutes. After 
complete addition, the reaction was stirred at -65* for one hour and was then allowed to gradually warm 
up to ambient temperature, where it was stirred for an additional 3.5 hours. The reaction was cooled to 0° , 
and a solution of 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - 
methoxyphenyl]ethanone prepared as in Example 3 above (4.7 g, 0.0110 mol) dissolved in tetrahydrofuran 
(50 ml) was added, dropwise, over the course of 30 minutes. After the addition was complete, the reaction 
was stirred at ambient temperature for 19 hours. The reaction was poured into water and the aqueous 
mixture was extracted with diethyl ether. The diethyl ether extract was washed several times with water, 
dried with MgSCX and concentrated to yield 7.0 g of a light orange solid. Recrystallization from toluene - 
hexane provided 1.4 g of triphenylphosphine oxide and concentration of the filtrate afforded 5.5 g of a 
glassy, beige solid. This was combined with an additional sample (6.5 g total) and purification by 
preparative HPLC (Water's Associates prep LC/System 500) gave 5.2 g of a beige solid, which remained 
contaminated by triphenylphosphine oxide. The compound was taken up in anhydrous ethanol (300 ml) and 
methanol (5 drops) and ethereal HCI was added to precipitate 4.0 g of a pale, white solid, m.p. = 192- 
194 *C. 





ANALYSIS: 


45 


Calculated for C 25 H 3 oCIFN 2 0 3 : 


65.1 4%C 


6.56% H 


6.08% N 




Found: 


64.95%C 


6.62% H 


6.04% N 



50 EXAMPLE 81 

(E) - 1 - [4 - [[4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 ~ yl) - 1 - piperidinyl] - 2 - butenyl]oxy] -3- 
methoxyphenyl]ethanone 

55 A mixture of 6 -fluoro -3 -(4 -piperidinyl)- 1,2- benzisoxazole (2.2 g, 10 mmoles), K2CO3 (2 g), (E)- 

4-[(4-bromo-2-butenyl)oxy]-3-methoxyacetophenone (4.0 g, 1.3 eq) in acetonitrile (100 ml) was 
heated at reflux for 2 hours. At the end of the reaction, the solvent was removed on the rotary evaporator. 
The residue was extracted into dichloromethane (300 ml). The insolubles were filtered off. The dich- 
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loromethane was concentrated. The crude product was purified on a flash chromatography column. The 
product eluted as an oil, weight 2.87 g (64%). Ftecrystallization from ethanohhexane (20 ml:5 ml) gave (E)- 
1 - [4 - [[4 - [4 - (6 - f luoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - butenyl)oxy] - 3 - 
methoxyphenyljethanone as off-white crystals: 2.46 g; m.p. = 91 -93°C. 



ANALYSIS: 


Calculated for C25H27FN2O4: 
Found: 


68.48%C 
68.28%C 


6.21 %H 
6.12%H 


6.39% N 
6.27% N 



EXAMPLE 82 



75 ( z )~ 1 ~[ 4 ~ [(4 ~ Chloro - 2 - butenyQoxy] - 3 - methoxyphenyljethanone 

A stirred mixture of 4 -hydroxy -3 - methoxyacetophenone (16.6 g, 0.1 mole), K 2 C0 3 (14 g, 0.10 mole) 
and cis- 1,4-dichloro-2-butene (Aldrich, 15 g, 0.12 mole) in acetonitrile (250 ml) was heated at reflux for 
2.5 hr. The mixture was filtered and concentrated to an oil. Purification was by flash chromatography. The 
2q fractions containing the purest product were combined and concentrated to give white crystals, 7.7 g, 30%. 
This was recrystallized from ether to give analytical pure <Z)- 1 -[4-[(4-chloro-2-butenyl)oxy]-3- 
methoxyphenyI]ethanone (2.72 g), m.p. = 64-66'C. 



ANALYSIS: 


Calculated for Ci 3 H 15 CI0 3 : 
Found: 


61.30%C 
61.28%C 


5.94% H 
5.94%H 



30 EXAMPLE 83 

(Z) - 1 - [4 - [[4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol -3-yl)-1 - piperidinyl] - 2 - butenyl]oxy] -3- 
methoxyphenyl]ethanone ~ 

35 A stirred mixture of 6- fluoro -3 -(4 -piperidinyl)- 1,2- benzisoxazole (2.2 g, 10 moles), K2CO3 (1.8 g, 
13 mmoles) and (Z)- 1 -[4-[(4-chloro-2-butenyl)oxy]-3-methoxyphenyl] ethanone (3.43 g, 9.7 
mmoles) in acetonitrile (100 ml) was heated at reflux for 1-1/2 hr. At the end of the reaction, the solvent 
was removed and the inorganics were filtered after addition of dichloromethane (250 ml). The dich- 
loromethane solvent was removed again. The crude oil was purified on two flash chromatography columns 

40 to give a colorless oil (2.78 g). The oil was solidified by vigorously drying on a vacuum pump. 
Recrystallization from ethanol (10 ml) and hexane (2 ml) gave analytically pure (Z) - 1 - [4- [[4 - [4- (6 - 
fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - butenyl]oxy] - 3 - methoxyphenyljethanone, 1 .83 q 
m.p. = 57-59°C. 



ANALYSIS: 


Calculated for C25H27FN2O4: 
Found: 


68.48% C 
68.26%C 


6.21 %H 
6.18%H 


6.39% N 
6.32% N 



50 

EXAMPLE 84 



(E) - 1 - [3 - [[4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - butenyl]oxy] - 4 - 
hydroxyphenyljethanone hydrochloride — ~ 

The mixture of (E) - 1 - [3 - [[4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl] - 2 - 
butenyl]oxy]-4-benzyloxyphenyl]ethanone (5.5 g, 10.7 mole), acetic acid (50 ml), and hydrochloric acid (6 
ml) was heated at 75 °C for 2 hr. At the end of reaction, the solvent was reduced to about 20 ml on a rotary 
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evaporator. The solution was poured into ice water (350 ml) and extracted with dichloromethane (3 x 250 
ml). The dichloromethane solution was washed with brine and dried over Na 2 S04- A solid formed on 
concentration of the solvent. This was collected by filtration (3.4 g). Recrystallization from hot methanol (40 
ml) gave 1 .82 g of (E) - 1 - [3 - [[4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - 
5 butenyl]oxy]-4-hydroxyphenyl]ethanone hydrochloride as white crystals, 37.5%, m.p. = 208-210*C. 





ANALYSIS: 




Calculated for C 2 * H 2 bFN 2 0 4 .HCI: 


62.54%C 


5.69%H 


6.08% N 


10 


Found: 


62.40%C 


5.60%H 


6.04% N 



EXAMPLE 85 

75 (E>- 1 -[3- [[4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - butenyl]oxy] - 4 - 
benzyloxyphenyljethanone 



(A) (E) - 3 - [(4' - bromo - 2' - butenyl)oxy] - 4 - benzyloxyacetophenone 

To 4-benzyloxy-3-hydroxyacetophenone (17.6 g) in acetonitrile (200 ml) was added potassium 
carbonate (10 g), followed by the addition of (E) - 1 ,4 - dibromobutene (19 g). The resulting mixture was 
heated at reflux for 3 hours. The mixture was concentrated, extracted into dichloromethane, and the 
potassium salt was removed by filtration. Solvent was removed, and the resulting material was purified by 
flash chromatography to yield 20.5 g of (E)- 3- [(4* -bromo -2' -butenyl)oxy] -4- benzyloxyacetophenone 
as white crystals. 

(B) (E) - 1 - [3 - [[4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol -3-yl)-1 - piperidinyl] - 2 - buteny l]oxy] - 4 - ben - 
zyloxyphenyl]ethanone 

A mixture of 6 -fluoro -3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (5.62 g, 25.5 mmoles), K 2 C0 3 (4 g, 29 
mmoles), and (E) -3 -[(4' -bromo -2' -buteny l)oxy] -4 -benzyloxyacetophenone (10 g, 26.6 mmole) in 
acetonitrile (125 ml) was heated at reflux for 3.3 hr. The mixture was cooled and concentrated to a crude 
solid. The residue was extracted into dichloromethane (300 ml) and insolubles were filtered. The crude 
material from the dichloromethane solution was purified on a flash chromatography column. The product 
thus purified weighed 8 g as a pale white solid. Recrystallization from hot ethano! gave 7.11 g of (E) - 1 - 
[3 - [[4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - butenyl]oxy] - 4 - 
benzyloxyphenyl]ethanoneas off- white crystals, m.p. = 124- 125° C. 



40 


ANALYSIS: 




Calculated for C31 H 3 i FN 2 CU: 


72.36%C 


6.07% H 


5.44% N 




Found: 


72.23%C 


6.04%H 


5.04% N 



45 

EXAMPLE86 

6 - Fluoro - 3 - [1 - [3 - [(5 - methoxy - 1 H - indol - 6 - yl)oxy]propylj - 4 - piperidinyl] - 1 ,2 - benzisoxazole 

so (A) 6 - (3 - Chloropropoxy) - 5 - methoxyindole 

To a stirred suspension of sodium hydride (0.94 g, 19.6 mmol of a 50% oil dispersion) in dimethylfor- 
mamide (20 ml) under nitrogen and cooled to -5* was added, dropwise, 5 -methoxy -6- 
hydroxyindole(3.2 g, 19.6 mmol) dissolved in dimethylformamide (60 ml) so that the temperature did not 
55 exceed -2°. After complete addition, the reaction was stirred for 45 minutes at 0*. While maintaining the 
reaction temperature between -5° and 0°, a solution of 1 - bromo - 3 - chloropropane (3.1 g, 19.6 mmol) 
dissolved in dimethylformamide (15 ml) was slowly added. The mixture was stirred at ambient temperature 
under nitrogen for 21 hours. The reaction was cooled in an ice bath, and water was added to destroy the 
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excess sodium hydride, and the aqueous mixture was extracted with ethyl acetate. The ethyl acetate extract 
was washed with water, dried with MgSO* and concentrated to yield 5.3 g of a dark, oily liquid. This was 
combined with an additional sample, for a total of 10.0 g, and purification by preparative HPLC (Waters 
Associates prep LC/System 500) provided 5.1 g of a brown solid. A 2.5 g sample was recrystallized from 
5 isopropyl alcohol to yield 1.1 g (30%) of 6- (3 -chloropropoxy) - 5 -methoxyindole as beige crystals m p 
= 73-75° C. 





ANALYSIS: 


10 


Calculated for Ci 2 Hi 4 CIN0 2 : 


60.13%C 


5.89% H 


5.84%N 




Found: 


60.26% C 


5.86% H 


5.77% N 



75 B 6 " Fluoro ~ 3 - [1 - [3 ~ [(5 - methoxy - 1 H - indol - 6 - yl)oxy]propyl] - 4 - piper idi nyl] - 1 ,2 - benzisoxa zole 

A mixture of 6 -fluoro -3- (4 - piperidinyl)- 1,2 -benzisoxazole (2.5 g, 11.5 mmol), 6-(3- 
chloropropoxy)-5- methoxyindole (2.5 g, 10.4 mmol), K 2 C0 3 (1.6 g, 11.5 mmol), Kl (200 mg) and 
acetonitrile (100 ml) was stirred at reflux under nitrogen for 40 hours. The cooled reaction was poured into 
2q water and extracted with ethyl acetate. The ethyl acetate extract was washed with water, washed with brine, 
dried with MgSCU and concentrated to yield 4.0 g of a solid. The compound was recrystallized from ethanol 
to afford 3.3 g. Another recrystallization from ethanol (utilizing a charcoal treatment) provided 2.9 g (66%) of 
6 - fluoro - 3 - [1 - [3 - [(5 - methoxy - 1 H - indol - 6 - yl)oxy]propyl] - 4 - piperidinyl] - 1 ,2 - benzisoxazole as 
a beige solid, m.p. = 156- 158* C. 

25 



ANALYSIS: 


Calculated for C24H26FN3O3: 
Found: 


68.07% C 
67.89%C 


6.19%H 
6.07% H 


9.92% N 
9.91 %N 



30 

EXAMPLE 87 

6 - Fluoro - 3 - [1 - [3 - [(1 H - indol - 7 - yl)oxy]propyl] - 4 - piperidinyl] - 1 ,2 - benzisoxazole hemifu marate 

35 ; ■ 

(A) 7 - (3 - Chloropropoxy)indole 

To a stirred suspension of sodium hydride (0.8 g, 0.017 mol of a 50% oil dispersion) in dimethylfor- 
mamide (20 ml), under nitrogen, was added dropwise 7-hydroxyindole (2.1 g, 0.0157 mol) in dimethylfor- 

40 mamide (20 ml). After complete addition, the reaction was stirred at ambient temperature for 0.5 hour and 
then cooled to 15 °C. To this cooled solution was added, dropwise, 1 -bromo -3-chloropropane (2.5 g, 
0.0157 mol) in dimethylformamide (5 ml). The reaction was then stirred at ambient temperature for 16 
hours. The reaction was poured into water, and the aqueous suspension extracted with ethyl acetate. The 
ethyl acetate was washed with water, dried (MgSO* ), and the solvent was concentrated to afford a dark 

45 brown oil. Following flash chromatography on silica gel, 7- (3 -chloropropoxy)indole was obtained as a 
colorless oil, 1.0 g. 





ANALYSIS: 


50 


Calculated for Ci ^ H12CINO: 


63.01 %C 


5.77%H 


6.68%N 




Found: 


63.25%C 


5.61 %H 


6.65% N 



( B ) 6 - Fluoro - 3 - [1 - [3 - [(1 H - indol - 7 - yl)oxy]propyl] - 4 - piperidinyl] - 1 ,2 - benzisoxazole hemi - 
fumarate ~" 



A stirred mixture of 7 - (3 - chloropropoxy) - 1 H - indole (3.5 g, 0.017 mol), 6 -fluoro- 3 -(4- 
piperidinyl)- 1,2 -benzisoxazole (3.5 g, 0.017 mol), K 2 C0 3 (2.3 g) and acetonitrile (60 ml) was refluxed for 



88 



BNSDOCID: <EP 0542136A1_I_> 



EP 0 542 136 A1 



11 hours. The reaction was poured into water, and the aqueous mixture was extracted with ethyl acetate. 
The ethyl acetate was washed with water, dried (MgSO*), and the solvent was concentrated to afford a dark 
oil. The oil was flesh chromatographed on silica gel. Upon concentration of the appropriate fractions, 3.0 g 
of a white, foamy substance was obtained. The substance was dissolved in ethyl acetate (75 ml) and 
5 fumaric acid (0.97 g, 0.083 mol) was added. The mixture was briefly heated to reflux, and then stirred at 
ambient temperature for 1 .5 hours. The resultant insoluble white fumarate salt was collected and afforded 
4.2 g of product. Recrystaltization of the salt from dimethylformamide yielded 3.1 g (36%) of 6 -fluoro- 3- 
[1 - [3 -[(1H-indol-7-yl)oxy]propyl]- 4 -piperidinyl]- 1 ,2 - benzisoxazole hemifumarate as a white solid, 
m.p. = 213-215°C. 

10 



ANALYSIS: 


Calculated for C25H26FN3O4: 
Found: 


66.50%C 
66.23%C 


5.80%H 
6.1 4%H 


9.31 %N 
9.39% N 



15 ' ' J ' ~™ 

EXAMPLE 88 

6 - Fluoro - 3 - [1 - (3 - hydroxypropy I) - 4 - piperidinyl] - 1 ,2 - benzisoxazole 
20 — 

A stirred mixture of 6 -fluoro -3 - (4- piperidinyl) - 1 ,2 - benzisoxazole (10.0 g, 0.045 mol), K2CO3 (10.0 
g), 3 - bromo - 1 - propanol (7.3 g, 0.046 mol) and acetonitrile (200 ml) was refluxed for 3 hours. The 
reaction was poured into H 2 0 and 7.1 g of a beige solid was collected. The filtrate was extracted with 
dichloromethane, and after concentration an additional 6.7 g of crude solid was harvested. The solids were 
25 combined and triturated with refluxing ethyl acetate to afford 8.0 g of 6 -fluoro - 3 -[1 - (3 - hydrox - 
ypropyl)-4- piperidinyl]- 1,2 -benzisoxazole as an off-white solid. A sample (4.0 g) was recrystallized 
from ethanol - water (with charcoal treatment) to yield 2.4 g (40%) of the alcohol as a white solid, m.p. = 
140-142*C. 



ANALYSIS: 


Calculated for Ci 5 H 19 FN 2 0 2 : 
Found: 


64.73%C 
64.79%C 


6.88% H 
6.97% H 


10.06%N 
10.03%N 



35 

EXAMPLE 89 

6 - Fluoro - 3 - [1 - (2 - pyrimidinoxy)propyl] - 4 - piperidinyl] - 1 ,2 - benzisoxazole fumarate 

40 

To a stirred suspension of 6 -fluoro -3 -[1 -(3 -hydroxypropyl)- 4 -piperidinyl] -1,2 -benzisoxazole 
(3.6 g, 0.013 mol) in tetrahydrofuran (50 ml) was added dropwise, potassium bistrimethylsilylamide (2.6 g, 
0.013 mol) dissolved in tetrahydrofuran (20 ml). After complete addition, the reaction was stirred at ambient 
temperature for 5 min, and then 2-chloropyrimidine (1.6 g, 0.014 mol) was added. The reaction was stirred 

45 at ambient temperature for 4 hours, and TLC at this time indicated an incomplete reaction. An additional 
quantity of the base (0.5 g) was added, and the reaction was allowed to proceed at ambient temperature for 
14 additional hours. The reaction was poured into water and the aqueous mixture was extracted with 
dichloromethane. The extract was washed (H 2 0), dried (K 2 C0 3 ), and the solvent was concentrated to afford 
a wet solid. The solid was triturated with diethyl ether and the product that separated was collected to yield 

50 1 .0 g of the starting alcohol. The filtrate was then concentrated to afford 3.8 g of a waxy, yellow solid . This 
material was combined with 2.6 g from another run and the combined sample flash chromatographed on 
silica gel, eluting first with ethyl acetate and then with 8% diethylamine -ethyl acetate. Concentration of the 
appropriate fractions afforded 3.0 g of the desired compound as a yellow solid. The solid was converted to 
a fumarate salt with fumaric acid in acetone, and then reversed to its free base. It was combined with 

55 another sample and the combined sample (3.8 g) chromatographed on silica gel on HPLC (4.5% 
methanoldichloromethane as eluent). Concentration of the appropriate fractions yielded 1.6 g of a yellow 
solid. A fumarate salt was prepared to yield 2.1 g (16%) of 6 -fluoro -3 - [1 - [(2 - pyrimidinoxy)propyl] - 
4 - piperidinyl] - 1 ,2 - benzisoxazole fumarate, m.p. = 184-186 # C. 
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ANALYSIS: 


Calculated for C 2 3H 2 5FN 4 0 5 : 
Found: 


58.47%C 
58.52%C 


5.33%H 
5.34%H 


11.86%N 
11.80%N 



EXAMPLE 90 

6 - Aceto - 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxasol - 3 - yf) - 1 - piperidinyl]methyl - 1 ,4 - benzodioxan 

(A) 6 - aceto - 2 - mesyloxymethy I - 1 ,4 - benzod ioxan 

6 -Aceto- 2- hydroxymethyf - 1,4 -benzodioxan (3.39 g, 16.3 mmol) was dissolved in trichloromethane 
(100 ml). Triethylamine (2.5 g) was added to mesylchloride (2.5 g, 1.35 eq) at 0*C. The mixture was stirred 
for 2 hours at room temperature. The mixture was then diluted, washed with an ice/dilute hydrochloric acid 
mixture (150 ml), washed with sodium bicarbonate and brine, dried over magnesium sulfate, and con- 
centrated to yield 5.6 g. Following chromatography on a Si0 2 column, 3.64 g (78% yield) of 6 -aceto -2- 
mesyloxymethyl - 1 ,4 - benzodioxan were obtained. 

( B ) 6 - aceto - 2 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidiny IJmethyl - 1 ,4 - benzodioxan 

A stirred mixture of 6 -fluoro -3 -(4- piperidiny!)- 1,2 -benzisoxazole (3.0 g, 13.6 mmoles), K2CO3 (2 
g, 14.5 mmoles) and 6 -aceto- 2 - mesyloxymethyl - 1 ,4 -benzodioxan (3.5 g, 12 mmoles) in acetonitrile 
(100 ml) was heated at reflux for 3 nr. At the end of the reaction the solvent was removed on a rotary 
evaporator. The residue was extracted into dichloromethane (350 ml) and the insolubles were filtered off. 
The dichloromethane solution was concentrated and the crude oil was purified by flash chromatography. 
The product thus obtained weighed 3.38 g (59%). Recrystallization from ethanol gave 6 -aceto - 2- [4- 
(6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]methyl - 1 ,4 - benzodioxan as light yellow crystals 
(3.2 g), m.p. = 122- 123° C. 





ANALYSIS: 




Calculated for C 2 3H 23 FN 2 04: 


67.31 %C 


5.65%H 


6.83% N 


35 


Found: 


67.24%C 


5.50%H 


6.75% N 



EXAMPLE 91 

4 <> 2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]methyl - 1 ,4 - benzodioxan 

A stirred mixture of 6 -fluoro -3- (4 - piperidinyl) - 1,2 -benzisoxazole (3.0 g, 13.6 mmoles), K 2 C0 3 - 
(2.45 g, 17.7 mmoles), 2 - methanesulfonyloxymethyl - 1 ,4 - benzodioxan (3.35 g, 13.7 mole) in acetonitrile 
(100 ml) was heated at reflux for 12 hours. At the end of the reaction, the insolubles were filtered and rinsed 
with dichloromethane. The organic solution was concentrated. The crude oil was purified by flash 
chromatography on a silica gel column. The fractions containing the pure product were pooled and 
concentrated to a light yellow oil (3.94 g, 74%). Crystallization from ethanol and petroleum ether gave 2- 
[4 - (6 - f luoro- 1,2 -benzisoxazol -3- yl) - 1 - piperidinyljmethyl - 1,4- benzodioxan as off-white crystals, 
2.22 g, m.p. = 86 - 87* C. 



ANALYSIS: 


Calculated for C 2 i H 2i FN 2 0 3 : 
Found: 


68.47%C 
68.33%C 


5.75% H 
5.75% H 


7.60% N 
7.51 %N 
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EXAMPLE 92 

2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyl] - 1 ,4 - benzodioxan 

5 (A) 2 - mesyloxyethyl - 1 ,4 - benzodioxan 

To the compound 2 - hydroxyethyl - 1 ,4- benzodioxan (1 1 .96 g) in dichloromethane (450 ml) was added 
triethylamine (0.12 mol, 10 ml). Mesylchloride (9.2 g) was then added dropwise and the reaction mixture 
was stirred for one hour at room temperature. After completion of the reaction, the solution was washed with 
io water, brine, and concentrated to an oil, which was purified by chromatography on silica gel to yield 2- 
mesyloxyethyl - 1 ,4 - benzodioxan, 1 7.08 g. 

(B) 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyl] - 1 ,4 - benzodioxan 

75 A mixture of 6 -fluoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (4.7 g, 21 mmoles), K2CO3 (3.5 g, 25.4 

mmoles) and 2 -mesyloxyethyl- 1,4- benzodioxan (5.5 g, 21.3 mmoles) in acetonitrile (250 ml) was heated 
at reflux for 3.5 hours. At the end of the reaction, insolubles were filtered. The solid was washed with 
dichloromethane (200 ml). The solutions were combined and evaporated to an oil. This crude oil was 
purified by flash chromatography on a silica gel column. The material thus obtained was crystallized from 

20 ethanol. The 2 -[4- (6- fluoro- 1,2- benzisoxazol -3 -yl)- 1 -piperidinyl]ethy I] - 1,4 -benzodioxan cry- 
stals were collected and weighed 3.8 g, 48%, m.p. = 112- 113* C. 





ANALYSIS: 


25 


Calculated for C22H23FN2O3: 


69.09%C 


6.06% H 


7.32% N 




Found: 


69.1 7%C 


6.02%H 


7.31 %N 



EXAMPLE 93 

30 

6 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 7 - methoxy - 1 - tetralone 



(A) 6 - (3 - chloropropoxy) - 7 - methoxy - 1 - tetralone 

A mixture of 6 - hydroxy - 7 - methoxy - 1 - tetralone (J. Org. Chem., 1985, 50, 4937) (1.5 g, 7.8 
mmol), K2CO3 (1.7 g, 12.3 mmol), and acetone (30 ml) was stirred at reflux under nitrogen for 45 minutes. 
The reaction was cooled to ambient temperature and a solution of 1 - bromo - 3 - chloropropane (1.9 g, 12.1 
mmol) dissolved in 8 ml acetone was dripped into the mixture. After total addition, the reaction was heated 
to reflux and stirred under nitrogen for 21 hours. The reaction was cooled to ambient temperature and 
filtered. The filter cake was washed well with acetone and the filtrate was concentrated to yield 2.0 g 6- 
(3 - chloropropoxy) - 7 - methoxy - 1 - tetralone as an amber oil. 

(B) 6 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 7 - methoxy - 1 - tetralone 

A mixture of 6 - fluoro - 3 - (4 - piperidinyl)- 1 ,2 - benzisoxazole (0.78 g, 3.6 mmol), K2CO3 (0.60 g, 4.1 
mmol), Kl (100 mg), 6 - (3 - chloropropoxy) - 7 - methoxy - 1 - tetralone (0.87 g, 3.2 mmol), and acetonitrile 
(50 ml) was stirred at reflux under nitrogen for 17 hours. The cooled reaction was poured into 100 ml of 
water and the aqueous mixture was extracted with ethyl acetate. The ethyl acetate extract was washed with 
brine, dried with MgSO* and concentrated to yield 1.7 g of a brown oil. The oil was purified by preparative 
HPLC (Waters Associates Prep LC/system 500) to afford 1.0 g of a light brown solid. This was combined 
with an additional sample (2.3 g total) and recrystallization from ethanol yielded 1.7 g. A subsequent 
recrystallization from ethanol gave 1.25 g (36%) of 6 -[3 -[4 -(6 -fluoro- 1,2 -benzisoxazol -3 -yl)- 1 - 
piperidiny l]propoxy] - 7 - methoxy - 1 - tetralone as a beige powder, m.p. = 1 29 - 1 31 0 C. 
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ANALYSIS: 


Calculated for C26H29FN2O4: 
Found: 


69.01 %C 
68.77%C 


6.46% H 
6.43%H 


6.19%N 
6.16%N 



EXAMPLE 94 

N-[3-[4-(6- Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propyf] - 6 - acetyl -2- benzoxazolinone 

(A) N - (3 - chloropropyl) - 2 - benzoxazolinone 

To a stirred suspension of sodium hydride (7.8 g, 0.16 mol, ether - washed) in dimethylformamide (75 
ml) was added dropwise under nitrogen, 2 - benzoxazolinone (20.0 g, 0.15 mol) dissolved in dimethylfor- 
mamide (150 ml). After complete addition the reaction was stirred at ambient temperature for 30 min, and 
then it was cooled to -5*C with an ice -acetone bath. A solution of 3-chloro-1 - bromopropane (46.6 g, 
0.30 mol) in dimethylformamide (50 ml) was added dropwise (temperature never exceeded 0°C). The 
reaction was allowed to reach ambient temperature and was stirred for 16 hours. The reaction was poured 
into water, and the aqueous mixture was extracted with ethyl acetate. The ethyl acetate was washed with 
water, dried (MgS0 4 ), and the extract concentrated to afford 21.9 g of a brown solid. The solid was 
recrystallized from toluenehexane to afford N -(3 - chloropropyl) - 2 - benzoxazolinone as large needles 
15.6 g, m.p. = 264 -266' C. 

(B) N - (3 - chloropropyl) - 6 - acetyl - 2 - benzoxazolinone 



A mixture of N - (3 - chloropropyl) - 2 - benzoxazolinone (8.5 g, 0.04 mol), polyphosphoric acid (100 
g), and acetic acid (2.4 g, 2.3 ml, 0.04 mol), was stirred and heated at 100° C for 2 hours. The hot solution 
was poured into ice -water to deposit a yellow gum. The mixture was extracted with dichloromethane, and 
insolubles were filtered. The dichloromethane extract was washed with water, dried (K 2 C0 3 ),and con- 
centrated to afford 6.4 g of a slightly green solid. This was recrystallized from ethanol (95%) to yield N - 
(3 -chloropropyl) -6 -acetyl- 2- benzoxazolinone as a brown solid, 3.5 g, m.p. = 100- 103 e C. 

( c ) N - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propyl] - 6 - ace tyl - 2 - benzox - 
azolinone ~" ~™ 

A mixture of 6 - fluoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (2.0 g, 0.009 mol), N-(3- 
chloropropyl)-6-acetyl -2 -benzoxazolinone (2.4 g, 0.009 mol), K 2 C0 3 (3.6 g), a few crystals of Kl, and 
acetonitrile (50 ml) was stirred and refluxed for 13 hours. The reaction was poured into water, and a dark, 
brown solid that separated was collected to afford 3.3 g of crude product. The solid was chromatographed 
on a Waters Prep 500 HPLC. Concentration of appropriate fractions afforded 2.3 g of a yellow solid, and 
recrystallization from ethyl acetate yielded 1.2 g (31%) of N -[3 -[4 -(6 -fluoro- 1,2 -benzisoxazol -3- 
yl) - 1 - piperidinyl]propyl] - 6 - acetyl - 2 - benzoxazolinone, m.p. = 1 52 - 1 54 e C. 



45 


ANALYSIS: 




Calculated for C 24 H 2 4 FN3O4 : 


65.89%C 


5.53% H 


9.61 %N 




Found: 


65.67%C 


5.48% H 


9.52% N 



50 

EXAMPLE 95 



N - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propyl]phthalimide 

55 A mixture of 6 - f luoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (6.44 g, 29.1 mmole), K 2 C0 3 (6.4 g, 46 

mmoles), N - (3 - bromopropyl)phthalimide (8.4 g, 31 mmoles) in acetonitrile (150 ml) was heated at reflux 
for 3.5 hr. The insolubles were filtered. The solvent was removed at reduced pressure and the residue was 
purified by silica gel column chromatography to give N - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
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piperidinyl]propyl]phthalimide as a white solid. Recrystallization from ethanol yielded 9.8 g (83%) of off- 
white crystals, m. p. = 129-13CTC. 



5 


ANALYSIS: 




Calculated for C23H22FN3O3: 


67.89% C 


5.44% H 


10.31%N 




Found: 


67.49%C 


5.38% H 


10.13%N 



EXAMPLE 96 

1 - (3 - Aminopropyl) - 4 - (6 - f luoro - 1 ,2 - benzisoxazol - 3 - yl)piperidine dihydrochloride 

A mixture of N- [3 -[4- (6- fluoro- 1,2 -benzisoxazol -3 -yl)-1 - piperidinyl]propyl]phthalimide (8.5 
g, 21 mmoles), hydrazine monohydrate (1.5 g, 30 mmoles) in methanol (60 ml) was heated at reflux for 2 
hours. At the end of the reaction, methanol was removed to leave a crude solid. To this was added water 
(60 ml), then the mixture was acidified with HCI to pH 1. The insolubles were filtered with the aid of a pad of 
celite. The aqueous solution was basified with 50% NaOH, (pH 13), then extracted with dichloromethane. 
The combined dichloromethane solution was washed with brine, then dried to a colorless oil (4.5 g). The 
analytical sample (1.5 g) was prepared by treating the oil with HCI in ethanol at O'C. The 1-(3- 
aminopropyl)-4-(6-fiuoro-1,2-benzisoxazol-3-yl)piperidine dihydrochloride was obtained as white 
crystals, 2.03 g, m.p. = 231 -234°C. 



25 


ANALYSIS: 




Calculated for C15H20FN3O.2HCI: 


51 .44% C 


6.33% H 


12.00%N 




Found: 


51.35%C 


6.49% H 


11.90%N 



30 

EXAMPLE 97 

cis - 2 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol -3 - yl) - 1 - piperidinyljpropyl] - hexahydro - 1 H - 
isoindole - 1 ,3 - dione hydrochloride 

A mixture of 1 -(3- aminopropyl) - 4 - (6 - fluoro -1,2 -benzisoxazol -3- yl)piperidine (3.01 g, 10.8 
mmoles) and cis- 1,2 -cyclohexane-dicarboxylic anhydride (1.9 g, 12.3 mmoles) in dry pyridine (30 ml) 
was heated at reflux for 16 hours. The dark brown solution was concentrated to dryness on a rotary 
evaporator. The crude residue was purified twice by flash chromatography over a silica gel column. The 
pure product thus obtained weighed 2.5 g (67%). This was converted to the hydrochloride salt by treatment 
with HCI in ethanol (50 ml). The cis -2 - [3- [4 - (6 -fluoro- 1 ,2 -benzisoxazol - 3- yl) - 1 - piperidinyl]- 
propyl] - hexahydro - 1 H -isoindole- 1,3 -dione hydrochloride crystals so obtained weighed 3.0 g, m.p. = 
242- 245 °C. 



45 


ANALYSIS: 




Calculated for C23H28FN3O3 HCI: 


61.14%C 


6.50% H 


9.34% N 




Found: 


61 .32% C 


6.32% H 


9.27% N 



50 

EXAMPLE 98 



N - [4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]butyl1phthalimide 

55 A mixture of 6 - fluoro - 3 -(4 - piperidinyl) - 1 ,2- benzisoxazole (5.5 g, 25 mmole), 4 - bromobutylph - 
thalimide (8.0 g, 28.3 mmoles, 1.13 eq), K2CO3 (4.55 g, 32 mmoles) in acetonitrile (100 ml) was heated at 
reflux for 3 nr. At the end of the reaction, the mixture was filtered. The insolubles were washed with 
dichloromethane (200 ml). The organic solution was concentrated gradually to allow cystallization. The 
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crude crystals (5.9 g) were collected. The mother liquor was concentrated to a solid (5.5 g). Purification was 
by flash chromatography over a silica gel column. The product (3.8 g) thus purified was recrystallized from 
ethanol (70 ml) to give 2.48 g of N - [4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny IJbutyl] - 
phthalimide as white crystals, m.p. = 144 -146° C. 



70 



ANALYSIS: 


Calculated for C24H24FN3O3: 
Found: 


68.39%c 
68.34% C 


5.74% H 
5.749H 


9.97%N 
9.84% N 



EXAMPLE 99 



75 



20 



25 



1 - (4 - Aminobutyl) -4- (6- fluoro -1,2- benzisoxazol - 3 - yl)piperidine dihydrochloride 

A mixture of N - [4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) piperidinyl]butyl]phthalimide (6.9 g, 16 4 
mmoles) and hydrazine monohydrate (1.64 g, 32.8 mmoles) in methanol (70 ml) was heated at reflux for 3 
hours. At the end of the reaction, methanol was removed to leave a crude solid. This was dissolved in water 
and acidified with HCI to pH 2. The insolubles were filtered. The aqueous solution was basified with 50% 
NaOH, and then extracted with dichloromethane. The dichloromethane solution was washed with water and 
brine, and then dried over MgSO*. The solvent was removed to a colorless oil: 4.48 g. This oil was treated 
with 2.5 equivalents of HCI in ethanol. The solid was collected. Recrystallization from ethanol (65 ml) and 
methanol (20 ml) gave 2.0 g of 1 -(4- aminobutyl) -4 -(6 -fluoro- 1,2 -benzisoxazol -3 - y!)piperidine 
dihydrochloride as white crystals, m.p. = 234- 237 *C. 





ANALYSIS: 




Calculated for Ci 6 H22FN3O.2HCI: 


52.75%C 


6.64% H 


11.53%N 


30 


Found: 


52.37%C 


6.59% H 


11.07%N 



EXAMPLE 100 

cis - 2 - [4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]butyl] - hexahydro - 1 H - isoindole - 
1 ,3 - dione hydrochloride ~ " * 

A mixture of 1 - (4 -aminobutyl) -4- (6 -fluoro- 1,2 -benzisoxazol -3 -yl)piperidine (4.7 g, 16.1 
mmoles) and cis - 1 ,2 - cyclohexanedicarboxylic anhydride (3.23 g, 21 mmoles) in pyridine (45 ml) was 
heated at reflux for 8 hours. At the end of the reaction, pyridine was removed to dryness. The crude product 
was purified on a silica gel column. The material thus obtained weighed 3.18 g (45%) as a clear oil This oil 
was dissolved in ethanol (15 ml), then was treated with HCI in ethanol (45 ml). Crystallization took place 
upon cooling. The crystals were collected, 3.2 g, m.p. = 229-231 * C. 



45 



ANALYSIS: 


Calculated for C24H30FN3O3.HCI: 
Found: 


62.1 3%C 
61.79%C 


6.73% H 
6.68%H 


9.06%N 
8.92% N 



55 
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EXAMPLE 101 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propyl]thio] - 3 - methoxyphenyl] - 
ethanone 

5 

(A) 1 - [4 - [(3 - chloropropy l)thio] - 3 - methoxyphenyl]ethanone 

A mixture of 1 - (4- thio- 3 - methoxyphenyl)ethanone (10.0 g, 0.0549 mol), potassium carbonate (9.0 
g, 0.0651 mol), and acetone (100 ml) was stirred at reflux under nitrogen for 30 minutes. The reaction was 

10 cooled to ambient temperature and a solution of 1 - bromo - 3 - chloropropane (6.5 ml, 9.5 g, 0.0604 mol) 
dissolved in acetone (25 ml) was dripped into the reaction. After complete addition, the reaction was heated 
to reflux and stirred under nitrogen for 17 hours. After the reaction was carried to substantial completion, the 
reaction mixture was filtered and the resulting filter cake was washed with acetone. The filtrate was 
concentrated to provide an amber oil. A small sample was solidified by trituration with hot cyclohexane to 

75 provide 1 - [4 - [(3 -chloropropyl)thio] - 3 - methoxyphenyl]ethanone as a yellow solid, 11.7 g, m.p. 53- 
55° C. 

(B) 1 - [4 - [[3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - pipehdinyl]propyt]thio] - 3 - 
methoxyphenyl]ethanone 

20 

A mixture of 6 -fluoro-3- (4 - piperidinyl)- 1 ,2 - benzisoxazole (3.0 g, 0.0136 mol), 1-[4-[(3- 
chloropropyl)thio]-3-methoxyphenyl]ethanone (3.5 g, 0.0136 mol), K 2 C0 3 (2.3 g, 0.0166 mol), Kl (200 mg) 
and CH 3 CN (100 ml) was stirred at reflux under nitrogen for 7.5 hours and then was left at ambient 
temperature for 65 hours. The reaction was poured into water and the aqueous mixture was extracted with 
25 ethyl acetate. The ethyl acetate extract was washed twice with water, once with brine and dried over 
MgS04. The solvent was removed in vacuo to afford 6.8 g of a light brown oil. The sample was purified by 
flash chromatography. Concentration of appropriate fractions yielded 3.0 g. Recrystallization from ethanol 
provided 2.4 g (41 %) of 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]propyl] thio] - 
3-methoxyphenyl]ethanone as a beige solid, m.p. = 93-95"C. 

30 



ANALYSIS: 


Calculated for C24H27FN2O3S: 
Found: 


65.14%C 
64.66%C 


6.1 5% H 
6.1 7% H 


6.33% N 
6.26% N 



35 

EXAMPLE 102 

4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - (2* - methoxyphenyl)butylpi peridine maleate 

40 

(A) 2 - (4 - bromobutyl)anisole 

2- Bromoanisole (2.0 g, 1.07 mmol) in tetrahydrofuran (20 ml) was cooled to -78°C under nitrogen 
and secondary butyllithium (1.3 M, 10 ml, 1.3 eq) was charged into the resulting solution for two hours. The 
45 solution was quenched with 1 ,4 - dibromobutane (3.2 g) and allowed to stir at ambient temperature 
overnight. The mixture was diluted with ethyl acetate, washed with water and brine, and concentrated to an 
oil. Following chromatography on a Si02 column, 2.4 g of 2 -(4-bromobutyl)anisole were obtained. 

(B) 4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - (2' - methoxyphenyl)butylpiperidine maleate 

50 — ■ ■ ^ 

A mixture of 6- fiuoro-3- (4- piperidinyl)- 1,2 -benzisoxazole (2.36 g, 10.7 mmole), K?C0 3 (2 g. 14.5 
mmoles) and 2-(4-bromobutyl)anisole (2.4 g, 10 mmoles) in acetonitrile (100 ml) was heated at reflux for 
2.5 hr. At the end of reaction, the solvent was removed. The residue was extracted into dichloromethane 
(200 ml) and filtered. The dichloromethane solution was concentrated. The crude oil obtained was purified 
55 on a flash chromatography column. The material thus purified was a light yellow oil (2.73 g, 53%). This oil 
was dissolved in ethanol and treated with maleic acid (607 mg, 1.0 eq) in ethanol. The 4 -(6 -fluoro -1,2- 
benzisoxazol-3-yl)- 1 -(2* - methoxyphenyl)butylpiperidine maleate crystals formed on concentration and 
subsequent cooling to 0° C. These were collected and dried to yield 2.05 g, m.p. = 132- 133* C. 

95 
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ANALYSIS: 


Calculated for C23H27FN2O2.C4H4O4: 
Found: 


65.05%C 
65.25%C 


6.27% H 
6.30%H 


5.62% N 
5.70% N 



EXAMPLE 103 

1 -[4-(l,3- Dithian -2- y l)ethyl]phenyl - 4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl)butylpiperidine 

(A) 4 - bromo - 1 - (1 ,3 - dithian - 2 - yl)ethylbenzene 

To the compound p - bromoacetophenone (36.85 g, 0.185 mol) in trichloromethane (300 ml) was added 
1,3 -propanediol (25 g, 0.23 mol) and boron trifluoride etherate (3 ml). The resulting mixture was stirred 
at room temperature for 48 hours. The mixture was diluted with dichloromethane (500 ml), washed twice 
with 10% sodium hydroxide (200 ml), water, and brine, and then dried (Na 2 SO0. The product was 
concentrated to an oil. A portion was stirred with ether (100 ml) and a crystalline product was formed. The 
crystalline product was recovered by filtration and purified by recrystallization to yield 4 - bromo -1 -(13- 
dithian - 2 - yl)ethylbenzene. 

( B ) 4 - (4 - bromobuty I) - 1 - (1 ,3 - dithian - 2 - yQethylbenzene 

A solution of 4 - bromo -1 - (1 ,3 - dithian -2- yl)ethylbenzene (27.2 g, 94 mmoles) in tetrahydrofuran 
(200 ml) was charged with sec - butyllithium (99 ml, 1.3 M in cyclohexane, 0.13 mole) dropwise at -78* C 
under nitrogen. The mixture was stirred at ambient temperature for 1.5 hours, and then quenched with 1,4- 
dibromobutane (42 g, 0.2 mole). After being stirred for 3 hours, the mixture was poured into ethyl acetate, 
and then washed with water and brine. The organic solution was then dried (Na 2 SOO and concentrated to 
an oil. The crude product was purified by flash chromatography over a silica gel column. The 4- (4- 
bromobutyl) - 1 - (1 ,3 - dithian - 2 - yl)ethylbenzene thus purified was a light oil, 22.3 g. 



ANALYSIS: 


Calculated for Ci 5 H 2 iBrS2: 
Found: 


52.1 7%C 
52.60% C 


6.1 3% H 
6.25%H 



(C) 1 - [4 - (1 ,3 - dithian - 2 - yl)ethyl]pheny I - 4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl)butylpiperidine 

40 A mixture of 6-fluoro-3-(4-piperidinyl)- 1 ,2 - benzisoxazole (5.4 g, 24.5 mmoles), K2CO3 (4.2 g, 30 
mmoles), 4 -(4- bromobutyl)- 1 - (1 ,3 - dithian -2 - yl)ethylbenzene (8.5 g, 24.6 mmoles) in acetonitrile 
(200 ml) was heated at reflux for 2.5 hours. At the end of the reaction, the mixture was filtered and the 
solvent was concentrated. The crude (13 g) was purified by flash chromatography over a silica gel column. 
The material thus purified (8.67 g; 72%) was recrystallized from ethanol (50 ml) and hexane (100 ml) to 

45 afford 6.6 g of 1 - [4 - (1 ,3 - dithian - 2 - yl)ethyl]phenyl - 4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 
butylpiperidine as light yellow crystals, m.p. = 108-110'C. 





ANALYSIS: 


50 


Calculated for: 


66.91 %C 


6.86% H 


5.78% N 




Found: 


66.72%C 


6.76% H 


5.71 %N 



55 
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EXAMPLE 104 

1 - [4 - (4* - Acetophenyl)butyl] - 4 - (6 - fluoro - 1 ,2 - benzisoxazot - 3 - yDpiperidine 

5 A solution of 1 - [4 - (1 ,3 - dithian - 2 - y l)ethyiphenyl]butyl - 4 - (6 - fluoro - 1 ,2 - benzisoxazot - 3 - yt) - 

piperidine (5.6 g, 11.6 mmoles), water (5 ml), and methanol (30 ml), in acetone (50 ml), was treated with 
mercury (II) perchlorate trihydrate (5 g, 1.1 eq.) at room temperature. After 30 minutes, the reaction was 
completed. The solids were filtered, and the solvent was removed on a rotary evaporator. The crude 
product was dissolved in ethyl acetate (500 ml) and washed with water, brine, then dried over Na^SO*. The 

10 solvent was removed to give a crude oil. The purification was by flash chromatography over a silica gel 
column. The oil thus obtained (2.67 g, 50%) was combined with 1.1 g of oil prepared in the same fashion. 
Crystallization from ethanol (10 ml) and hexane (20 ml) yielded 1 - [4- (4' - acetophenyl)butyl] - 4 - (6 - 
fluoro - 1 ,2 - benzisoxazol - 3 - yl)piperidine as off - white crystals, 2.32 g, m.p. = 85 - 86 * C. 



75 


ANALYSIS: 




Calculated for C2*H 2 7FN 2 02: 


73.07%C 


6.90% H 


7.10%N 




Found: 


72.68%C 


7.05%H 


7.09% N 



20 

EXAMPLE 105 



1 - [4- [3 -[4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 — yi) — 1 - piperidinyl]propylamino] -3 - methoxyphenyl] - 
_______ _ _ 

25 

To a stirred suspension of sodium hydride (0.37 g, 0.007 mol of a 50% oil dispersion) in dimethylfor- 
mamide (20 ml) was added, dropwise, 1 -[4- [3 - [4 -(6 -fluoro - 1,2- benzisoxazol -3 -yl)- 1 - 
piperidinyl]propylamino]-3-hydroxyphenyl)ethanone (2.9 g, 0.007 mol) dissolved in dimethylformamide. 
(25 ml). The reaction was stirred at ambient temperature for 15 minutes, and then it was cooled with an ice 

50 bath to about 5*C, whereupon methyl iodide (1.0 g, 0.007 mol) in dimethylformamide (1 ml) was added 
dropwise. The reaction was stirred at ambient temperature for 30 min, and then water was added. The, 
resulting aqueous mixture was extracted with ethyl acetate, the extract washed with water, dried (MgSO*), 
and the solvent was concentrated to afford 4.9 g of a brown oil, which solidified on standing. The solid was 
flash chromatographed on silica gel. The appropriate fractions were concentrated to yield 2.7 g of product 

35 as a yellow solid. Recrystallization from toluenehexane yielded 2.0 g (67%) of analytically pure 1 -[4-[3- 
[4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljpropylamino] - 3 - methoxyphenyl]ethanone as a 
yellow solid, m.p. = 96-98 °C. 



40 


ANALYSIS: 




Calculated for C24H28FN3O3: 


67.75%C 


6.63%H 


9.88% N 




Found: 


67.93%C 


6.72%H 


9.80% N 



EXAMPLE 106 

(2, 4 - Pifluorophenyl) - [1 - (phenylmethyl) - 3 - pyrrolidinyl]methanone oxalate 

50 In a 1 t round bottom flask, a solution of ethyl - N - benzyl - 3 - pyrrolidine carboxylate (21.8 g, 11.7 
mmoles) in 140 ml of 6N HCI was heated at reflux for 2.5 hours. The solution was cooled and the solvent 
was removed to dryness with a vacuum pump. The residue was then treated with thionyl chloride (100 ml) 
for 16 hours at room temperature. After the reaction, the excess thionyl chloride was vacuum stripped to 
dryness (60 * C, 4 hrs). To the residue in the flask was added 1 ,3 - dif luorobenzene (30 g, 26 mmoles) 

55 followed by aluminum chloride (25 g, 18.7 mmoles) in portions at room temperature. When the mixture 
turned homogeneous (in about 10 minutes) it was then heated at 55 °C for 1 hour. After the reaction was 
complete, excess 1 ,3 - difluorobenzene was removed under reduced pressure. The residue was partitioned 
between ice/water and dichloromethane (700 ml) and basified with 50% NaOH solution to pH 10. The 
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dichloromethane solution was washed with water and brine, then dried over anhydrous MgSO*. The solvent 
was stripped and the crude oil (31 g) was purified by flash chromatography over a silica gel column. The 
pure product thus obtained weighed 26 g (74%) as a yellow oil. An analytical sample was prepared by 
dissolving 4.2 g of the oil in ethanol and treating with an ethanol solution of oxalic acid (1.33 g, 14.8 
5 mmoles). To the mixture was added ether dropwise to cause crystallization. Recrystallization from ethanol 
and ether gave 2.63 g of (2,4-difluorophenyl)[1 - (phenylmethyl) -3 - pyrrolidinyl]methanone oxalate as 
white crystals, m.p. = 114-116°C. 



10 


ANALYSIS: 




Calculated for C20H19FNO5: 


61.38%C 


4.89%H 


3.58% N 




Found: 


61.16%C 


4.80% H 


3.60% N 



EXAMPLE 107 

6 - Fiuoro - 3 - [1 - phenylmethyl) - 3 - pyrrolidinyl] - 1 ,2 - benzisoxazole fumarate 

( A ) (2,4 - difluorophenyl)[1 - (phenylmethyl) -3- pyrrolidinyl]methanone oxime 

To the compound (2,4 -difluorophenyl)[1 -(phenylmethyl) -3- pyrrolidinyljmethanone (22 g) in 95% 
ethanol (350 ml) and water (100 ml) was added NH 2 OH HCI (10.1 g) and ammonium acetate (12.7 g, 2.1 
eq). The resulting mixture was refluxed for 3.5 hours. The mixture was then allowed to stir at room 
temperature for 24 hours. The reaction mixture was concentrated to remove ethanol, poured into water (500 
ml), and extracted with dichloromethane (500 ml). This was followed by washing with water, brine, and 
drying over magnesium sulfate. The product was concentrated to an oil and purified by column 
chromatography to yield 12 g of <2,4-difluorophenyl)[1 - (phenylmethyl) -3- pyrrolidinyl]methanone oxime. 

( B ) 6 - fiuoro ~3-[1 - (phenylmethyl) -3- pyrrolidinyl] - 1 ,2 - benzisoxazole fumarate 



A mixture of (2,4- difluorophenyl)[1 - (phenylmethyl) - 3 - pyrrolidinyljmethanone oxime (10.8 g, 34.2 
mmoles), potassium hydroxide (10 g), water (100 ml), and ethanol (100 ml) was heated at reflux for 2 hr. At 
the end of the reaction, the solution was cooled and ethanol was removed on a rotary evaporator. The 
aqueous mixture was diluted with water (100 ml) then extracted with dichloromethane (500 ml). The organic 
solution was washed with brine and dried over anhydrous MgSO*. The solution was concentrated to an oil 
(9.8 g). The crude product was purified by flash chromatography over a silica gel column. The product thus 
obtained weighed 4.46 g (44%) as a light yellow oil. The oily product was dissolved in ethanol, and then 
treated with a solution of fumaric acid (1.73 g, 1.0 eq) in ethanol. Crystallization took place slowly with the 
addition of isopropyl ether. Recrystallization from ethanol (15 ml) gave 4.6 g of 6 -fiuoro - 3 - [1 - 
(phenylmethyl) -3 -pyrrolidinyl] -1,2 -benzisoxazole fumarate as white crystals, m.p. = 142-144*C. 





ANALYSIS. 


45 


Calculated for C22H21 FN2O5: 


64.07% C 


5.13%H 


6.81 %N 


Found: 


64.1 1%C 


5.05% H 


6.89% N 



EXAMPLE 108 

50 

(E) - 1 - [4 - [(4 - bromo - 2 - buteny l)oxy] - 3 - methoxyphenyljethanone 

A mixture of 4 - hydroxy - 3 - methoxyacetophenone (10 g, 59 mmoles), K2CO3 (10 g, 1.2 q) and 1,4- 
dibromo-2-butene (>95% trans, Aldrich, 18 g, 1.2 eq) in acetone (500 ml) was heated at 55 °C for 3 nr. At 
55 the end of the reaction, the solvent was concentrated. The crude product was extracted into dich- 
loromethane (750 ml) and the insolubles were filtered; then the solution was concentrated again to an oil. 
Purification on a silica gel column (Si02, 100 g, eluted with dichloromethane) yielded 7.25 g (40%) of white 
solid. Recrystallization from ether gave analytically pure (E) - 1 - [4 - [(4 - bromo - 2 - butenyl)oxy] - 3 - 
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methoxyphenyl]ethanone (3.91 g), m.p. = 71 -72' C. 



ANALYSIS: 


Calculated for Ci 3 Hi 5 Br0 3 : 
Found: 


52.1 9%C 
52.1 2%C 


5.50% H 
4.94%H 



EXAMPLE 109 

io 

4 - (3 - Chloropropoxy) - 3 - methoxybenzaldehyde 

A mixture of vanillin (30.4 g, 0.2 mol), K 2 C0 3 (27.6 g) and acetone (150 ml) was stirred and refluxed for 
0.5 hours. Heating was removed and 1 - bromo - 3 - chloropropane (40.8 g, 0.26 mol) in acetone was added 

75 dropwise. The reaction was stirred and refluxed for 16 hours, and then it was poured into water. The 
aqueous mixture was extracted with diethyl ether, the extract was dried (MgSCU), and the solution was 
concentrated to afford an oil, which upon evacuation solidified to a white solid (50.2 g). An 8.0 g sample was 
flash chromatographed on silica gel with 50% ethyl acetatehexane as eluent. Concentration of appropriate 
fractions gave 2.7 g (37%) of 4 - (3 - chloropropoxy) - 3 - methoxybenzaldehyde as a white solid m.p. = 

20 53-55-C. 





ANALYSIS: 


25 


Calculated for Ci 1 H13CIO3: 


57.78%C 


5.73%H 


Found: 


57.21 %C 


5.52%H 



EXAMPLE 110 

30 

6 - Fluoro - 3 - (3 - pyrrolidinyl) - 1 ,2 - benzisoxazole hydrochloride 

A mixture of 3- (6 -fluoro- 1,2- benzisoxazol — 3 — yl) — 1 - pyrrolidinylcarboxylic acid ethenyl ester (5.1 
g, 18.4 mmol, hydrochloric acid (5 ml), and isopropyl alcohol (50 ml) was heated at reflux for 3.5 hr. At the 
35 end of the reaction, the solvent was reduced to about 30 ml on a rotary evaporator and the mixture was 
cooled to 0'C for 2 hr. The crystals were collected by filtration and rinsed with cold isopropyl alcohol. The 
6 -fluoro -3 -(3 -pyrrolidinyl) -1,2 -benzisoxazole hydrochloride product weighed 3.09 g (69%), m.p. = 
225- 227 °C. 



40 


ANALYSIS: 




Calculated for Ci 1 Hi 1 FN 2 O.HCI: 


54.44% C 


4.99% H 


11.54%N 




Found: 


54.35% C 


4.99% H 


11.38%N 



45 

EXAMPLE 111 



1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]propylamino] - 3 - hydroxyphenyl] - 

ethanone 

50 

A mixture of N - [3 - [4 - (6 - fluoro - 1 .2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propyl - 6 - acetyl - 2 - 
benzoxazolinone (6.0 g, 0.014 mol) and 10% aqueous sodium hydroxide (50 ml) was stirred and refluxed for 
40 minutes. Water was added and the reaction was made acidic with 5% hydrochloric acid. Saturated 
Na2C0 3 was added until effervescence ceased. The aqueous mixture was extracted with dichloromethane. 
55 The dichloromethane extract was washed (water), dried (K 2 C0 3 ) and concentrated to afford 2.6 g of a tacky 
solid. The crude solid was treated with saturated NaHC0 3l and extracted into dichloromethane. The 
dichloromethane was washed (brine and then water), and dried (MgSO*). The organic extract was then 
concentrated to yield 2.4 g of a brown solid, which was combined with another sample to yield 5.0 g. This 
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sample was flash chromatographed on silica. A small sample (0.25 g) was recrystallized from toluene to 
y,e,d 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propylamino] - 3 - 

hydroxyphenyl]ethanone as a brownish solid, 0.15 g ; m.p. = 150- 152° C. 



ANALYSIS: 


Calculated for C23H26FN3O3: 
Found: 


67.1 4% C 
67.54% C 


6.37% H 
6.58% H 


10.21 %N 
9.95% N 



EXAMPLE 112 



75 



20 



1 - [3 - Acetylamino - 4 - (3 - chloropropoxy)phenyl]ethanone 

A stirred mixture of 1 - [3 -acetylamino - 4 -hydroxy phenyl)ethanone (7.7 g, 0.04 mol), K2CO3 (5.7 g), 
3-chloro-1 - bromopropane (8.9 g, 0.056 mol), and acetone (100 ml) was refluxed for 16 hours. The 
reaction was allowed to cool to ambient temperature, and filtered. Concentration of the filtrate yielded 8 5 g 
of a white solid. The solid was recrystallized from toluene and then from ethano! to afford 6.5 g of an off- 
white solid. A 3.3 g sample of this material was flash chromatographed on silica gel. Concentration of the 
appropriate fractions afforded 2.8 g of a white solid. The solid was recrystallized from toluene and then from 
ethanol- water to yield 2.2 g (51%) of 1 - [3 -acetylamino -4 -(3 -chloropropoxy)phenyl]ethanone as a 
white solid, m.p. = 124-126*C. 



25 


ANALYSIS: 




Calculated for Ci 3 Hi 6 CINO3 : 


57.89% C 


5.98% H 


5.19%N 




Found: 


57.08%C 


5.85%H 


5.13%N 



30 

EXAMPLE 113 



N - [2 - (3 - hydroxypropoxy)phenyl]acetamide 

35 A stirred mixture of 2 - hydroxyphenylacetamide (10.0 g, 0.066 mol), K 2 C0 3 (6.9 g), 3 - bromopropanol 
(12.8 g, 0.012 mol), and acetone (250 ml) was refluxed for 16 hours. The reaction mixture was allowed to 
cool, and then it was filtered. The filtrate was concentrated to yield 19.0 g of a thick, brown oil. The oil was 
distilled with a Kugelrohr apparatus and 11.2 g (82%) of a viscous, orange oil was collected. The oil 
solidified upon standing. An analytical sample was obtained by recrystallization from ethyl acetate to afford 

40 the alcohol as an off-white solid m.p. = 78-80*C. 





ANALYSIS: 




Calculated for Cn H15NO3: 


63.1 4%C 


7.23% H 


6.69%N 


45 


Found: 


63.1 0%C 


7.32% H 


6.64% N 



EXAMPLE 114 

4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]butyl bromide. 

A mixture of 6 -fluoro -3 -(4 - piperidinyl) - 1,2- benzisoxazole (12 gm, 55 mmol), K 2 C0 3 (13 gm) and 
1,4-dibromobutane (20 gm, 9.3 mmol, 1.7 eq) in acetonitrile (300 ml) was stirred at room temperature 
overnight. The inorganic material was filtered. The solution was concentrated to ~80 ml, when crystals 
crashed out. The product was filtered to yield 14.16 gm (73%), m.p. = 243-245'C. 
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ANALYSIS: 


Calculated for Ci &H 2 3BrFN 2 0: 
Found: 


54.09% C 
54.13%C 


5.67% H 
5.52% H 


7.89% N 
7.83% N 



EXAMPLE 115 

2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperindiny Ijethyl acetate fumarate. 

A mixture of 6 -fluoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (3.0 gm, 13.6 mmol), K2CO3 (3.5 gm, 
25 mmol), 2 -bromoethyl acetate (4 gm, 26.5 mmol) in acetonitrile (50 ml) was heated at reflux for 4 hr. 
After cooling to room temperature, the inorganic salts were filtered and washed with DCM (dichloromethane 
50 ml). The organic solvent was removed on a rotary evaporator to give an oil. The oily product was purified 
75 on a flash chromatography column (60 gm of Si0 2 ; eluted with MeOH 2% -4% in DCM). The pure product 
thus obtained weighed 4.43 gm. This oil was dissolved in ethanol and treated with a solution of fumaric acid 
(1.2 gm) in ethanol. The salt crystallized out at room temperature to yield 3.44 gm (57%), m.p. = 154- 
155°C. 



ANALYSIS: 


Calculated for Ci 6 H19FN2O3C4H4O+: 
Found: 


56.86%C 
56.75%C 


5.49% H 
5.41 %H 


6.63% N 
6.54% N 



EXAMPLE 116 

N - [2 - [4~ (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethy l]morpholine. 

30 ~ 

A mixture of 6 -fluoro -3 -(4 -piperidinyl) -1,2 -benzisoxazole (3.0 gm, 13.6 mmol), 2 -chloroethyl 
morpholine hydrochloride (4.46 gm, 29.7 mmol) and K 2 C0 3 (7.3 gm, 2.2 eq) in acetonitrile (60 ml) was 
heated at reflux for 24 hr. The crude mixture was diluted with DCM and filtered. The solvent was 
concentrated to an oil (~7.1 gm). Purification on a silica gel column (55 gm, Si0 2 , eluted with MeOH:DCM) 
35 yielded a solid product weighing 4 gm. Recrystallization from hot ethanol yielded 2.1 gm (48%), m.p. = 131 
- 132°C. 





ANALYSIS: 


40 


Calculated for Ci 8 H 2 4FN 3 0 2 : 


64.84% C 


7.26% H 


12.60%N 




Found: 


64.80%C 


7.09% H 


12.77%N 



EXAMPLE 117 

N - [2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - pipeririinyl]ethyl]phthalimide. 

A mixture of 6 - fluoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (5.15 gm, 23.4 mmol), K2CO3 (4.2 gm, 
30.4 mmol) and 2-bromoethyl phthalimide (7.13 gm, 28 mmol) in acetonitrile (250 ml) was heated at reflux 
for 3.5 hr. The solids and solvent were removed. The residue was purified by flash chromatography (Si0 2 , 
110 gm, eluted with 2-4% CH 3 OH:DCM). The product thus obtained weighed 7.8 gm (84%). Part of the 
material was recrystallized to give 2.35 gm of off white crystals, m.p. = 148- 149* C. 
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ANALYSIS: 


Calculated for C22H20FN3O3: 
Found: 


67.17%C 
67.01 %C 


5.1 2%H 
5.20%H 


10.68%N 
10.76%N 



EXAMPLE 118 

10 2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethyl methyl ether fumarate. 

A mixture of 6 -fluoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (3.75 gm, 17 mmol), K 2 C0 3 (3 gm, 
21.7 mmol), bromoethyl methyl ether (2.84 gm, 20.4 mmol) in acetonitrile (150 ml) was heated at reflux for 
3.5 hr. The reaction was cooled. The inorganics were filtered and rinsed with DCM. The organic solution 
15 was concentrated down to an oil (7 gm). Purification on a flash chromatography column (Si0 2 , 45 gm; 
eluted with methanol/DCM) gave a light yellow oil as product (4 gm, 87%). This oil was dissolved into 
ethanol and treated with a solution of fumaric acid (1.67 gm) in ethanol (20 ml). White crystals (5.15 gm) 
were collected, m. p. = 157 - 158° C. 



20 


ANALYSIS: 




Calculated for C15H19FN2O2.C4H4O4: 


57.86%C 


5.88% H 


7.10%N 




Found: 


57.53%C 


5.94% H 


6.94% N 



25 

EXAMPLE 119 



4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]butyl acetate fumarate. 

30 A mixture of 6 -fluoro -3 -(4- piperidinyl) -1, 2 - benzisoxazole (9.5 gm, 41 mmol), K2CO3 (7.2 gm, 51 
mmol), and 4-bromobutyl acetate (10 gm, 51 mmol) in acetonitrile (200 ml) was heated at reflux for 3 i hr. 
At the end of the reaction, the solution was cooled and filtered. The inorganic salt was washed with DCM 
(50 ml). The organic solvent was removed. The residue was purified on a flash chromatography column 
(packed with Sorbsil C30 silica gel, 100 gm, eluted with DCM, 1 liter, increasing methanol from 2 to 4%, 

35 2.51). The material thus purified weighed 12.92 gm (89%). A small sample (1.67 gm) was dissolved in 
ethanol and treated with 1 equivalent of fumaric acid (580 mg) in ethanol to yield white crystals- 1 8 am 
m.p. = 142- 143° C. 



40 


ANALYSIS: 




Calculated for C18H23FN2O3.C4H4O4: 


58.66% C 


6.04% H 


6.22% N 




Found: 


58.56%C 


6.02%H 


6.13%N 



EXAMPLE 120 

4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljbutanol fuma rate. 

A mixture of 4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]butyl acetate (11.5 gm, 34.4 
mmol). 15% NaOH (100 ml) and ethanol (100 ml) was heated at reflux for 4 hrs. After cooling to room 
temperature, the base was neutralized with HCI to pH = 7. The solution was concentrated down to a small 
volume ("50 ml), then extracted with DCM. The DCM solution was washed with brine and dried over 
MgSOA. The solvent was concentrated to give "10 gm of crude oil. Purification by flash chromatography 
(Sorbsil C-30, 100 gm, eluted with MeOHrDCM, 3 liters) yielded 9.8 gm of white solid. The sample for 
testing was prepared by treatment of the free base (2.0 gm) with fumaric acid (780 mg. 1.0 eq) in ethanol. 
The crystals were collected and dried: 1 .5 gm, m.p. = 131 - 132 0 C. 
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ANALYSIS: 


Calculated for CigH 2 i FN2O2C4 H4O4 : 
Found: 


58.82% C 
58.81 %C 


6.17%H 
6.37% H 


6.86% N 
6.66% N 



EXAMPLE 121 

4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]butyl decanoate fumarate. 

To a solution of 4 -[4- (6 -fluoro- 1,2 -benzisoxazol -3 -yl)-1 -piperidinyl]butanol (2.0 gm, 6.84 
mmol), triethylamine (1,0 gm, 10 mmol) in DCM (70 ml) decanoyl chloride (1.7 gm, 8.9 mmol) was added 
dropwise at room temperature. The mixture was stirred for 1 hr., then was concentrated to a crude solid. 
The solid was extracted into ethyl acetate, and the insoluble salts were filtered. The solvents were removed. 
The crude product was purified by flash chromatography (Sorbsil C-30, 30 gm, eluted with a mixture of 
MeOH in DCM). The oil thus obtained (2.5 gm, 81%) was converted to a fumarate salt with fumaric acid 
(650 mg), 1.0 eq) in ethanol. Crystals were collected: 1.48 gm, m.p. = 109-110*C. 



20 


ANALYSIS: 




Calculated for C26H39FN2O3.C4H4O4: 


64.04%C 


7.70% H 


4.98% N 




Found: 


64.30%C 


7.86% H 


4.78%N 



EXAMPLE 122 

3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propyl decanoate fumarate. 

30 To a solution 3 - [4 - (6 -fluoro - 1 ,2 - benzisoxazol - 3- yl) - 1 - piperidinyl]propanol (1.81 gm, 6.5 
mmol) triethylamine (0.9 gm, 9.0 mmol) in DCM (45 ml) was added decanoyl chloride (1.5 gm, 7.8 mmol) 
dropwise at room temperature. The mixture was stirred for 20 minutes, then concentrated down to a crude 
solid. The solid was extracted into EtOAc (20 ml), and the insoluble salts were filtered. The EtOAc was 
removed. The crude oil was purified by flash chromatography (Sorbsil C-30, 30 gm; eluted with 

35 MeOH:DCM). The oil thus obtained (2.54 gm, 90%) was converted to a fumarate salt with fumaric acid (670 
mg) in ethanol. The crystals collected weighed 1.61 gm, m.p. = 100-102°C. 





ANALYSIS: 


40 


Calculated for C25H27FN2O3.C4H4O4: 


63.52%C 


7.54% H 


5.1 1%N 




Found: 


63.63%C 


7.74% H 


5.03% N 



EXAMPLE 123 

N, N - Diethyl -4 -[4 -(6 -fluoro -1,2 -benzisoxazol- 3- yl)-1 - piperidinyl]butyl carbamate fumarate. 

To a mixture of 4 - [4- (6 -fluoro - 1,2 - benzisoxazol -3 - yl) - 1 -piperidinyl]butanol (1.55 gm, 5.3 
mmol) potassium t-butoxide (750 mg, 6.7 mmol) in THF (100 ml), diethylcarbamyl chloride (900 mg, 6.63 
mmol) was added dropwise at room temperature. The mixture was stirred for 2 hr, then the solvent was 
removed. The residue was extracted into DCM. The DCM solution was washed with brine and dried over 
MgSCU- The solution was concentrated. The product was purified on a flash chromatography column (Si0 2 , 
14 gm, eluted with 2% MeOH in DCM), to yield 1.84 gm of oil. This oil was dissolved into ethanol C5 ml) 
and treated with a solution of fumaric acid (850 mg, 1.0 eq) in ethanol. Crystallization was induced with a 
small volume of isopropyl ether to produce 2.09 gm, m.p. = 152- 153" C. 
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ANALYSIS: 


Calculated for C21 H30FN3O3.C4 H 4 0 4 : 
Found: 


59.16%C 
59.1 7%C 


6.75% H 
6.84% H 


8.28% N 
8.16%N 



EXAMPLE 124 

10 N - Methyl - 4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol -3-yl)-1 - piperidinyl]butyl carbamate fumarate. 

To a mixture of 4- [4- (6 -fluoro- 1,2- benzisoxazol -3-yl)-1 - piperidlnyl]butanol (1.84 gm, 6.3 
mmo!), K2CO3 (850 mg) in chloroform, methyl isocyanate (448 mg, 7.7 mmol and 360 mg, 6.2 mmol) was 
added dropwise in two portions. The mixture was filtered and concentrated to a crude oil. Purification was 
i5 done on a flash chromatography column (Si0 2 , 11 gm, eluted with 2% CH 3 OH in DCM) to yield a light 
yellow oil (2.05 gm, 93%). This oil was dissolved into ethanol and treated with a solution of fumaric acid 
(800 mg, 1.0 eq). Crystallization was induced with drops of isopropyl ether. Weight: 1.36 gm, m.p. = 96- 
98 C. 



20 


ANALYSIS: 




Calculated for C18H24FN3O3.C4H4O4: 


56.76%C 


6.06% H 


9.02% N 




Found: 


56.27%C 


6.03%H 


8.86% N 



25 

EXAMPLE 125 



2 - [2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethyl] - 1 ,3 - dioxane fumarate. 

30 A mixture of 6-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole (2.0 gm, 9.1 mmol), K 2 C0 3 (1.5 gm, 
10.9 mmol) and bromoethyl - 1 ,3 - dioxane (2.1 gm, 10.7 mmol) in acetonitrile (50 ml) was heated at reflux 
for 3 hr. At the end, the insolubles were filtered and rinsed with DCM and the filtrate was evaporated down. 
The crude mixture was purified by flash chromatography over a silica gel column (Sorbsil C-30, 25 gm; 
eluted with DCM and MeOH (1 -3%) in DCM). The fractions containing the pure product were combined 

35 and concentrated to give 3.13 gm of oil. The oil was treated with a fumaric acid (1.0 gm) ethanol solution. 
The crystals were collected: 3.98 gm (77%), m.p. = 161 -162° C. 





ANALYSIS: 


40 


Calculated for C18H23FN2O3.C4H4O4: 


58.66%C 


6.04% H 


6.22% N 




Found: 


58.69%C 


5.96% H 


6.20% N 



EXAMPLE 126 

45 

2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl - 1 - piperidinyl]ethanol hemif umarate. 

(A) 2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethyl acetat e 

50 

2-[4- (6 -Fluoro- 1,2 -benzisoxazol -3 -yl)-1 -piperidinyljethyl acetate was prepared according to 
Example 115. 

( B ) 2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl - 1 - piperidinyl]ethanol hemifumarate 

55 

2 -[4- (6 -Fluoro -1,2 -benzisoxazol -3 -yl)-1 -piperidinyljethyl acetate (10.58 gm, 34.6 mmol), 
15% NaOH (100 ml) and ethanol (100 ml) was heated at reflux for 4 hr. The solution was cooled f5° C) and 
neutralized with HCI to pH~7. The ethanol was removed under reduced pressure. The aqueous solution was 
basified with NaHCOs and extracted with DCM (2 x 200 ml). The DCM solution was washed with brine and 
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dried over MgSCU and evaporated to give a white solid: 6.88 gm (75%). A sample (2.03 gm) was dissolved 
in ethanol and treated with fumaric acid (660 mg, 1.0 eq). Crystallization was induced with drops of 
isopropyl ether to yield off-white crystals: 1.43 gm, m.p. = 159- 161 °C. 



5 


ANALYSIS: 




Calculated for C14H1 7FN2O2O.5C4H4O4: 


59.62%C 


5.94%H 


8.69% N 




Found: 


59.55%C 


5.95%H 


8.53%N 



10 

EXAMPLE 127 



2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyl decanoate fumarate. 

A mixture of 2 -[4- (6- fluoro- 1,2 -benzisoxazol -3- yl)- 1 -piperidinyl]ethyl alcohol (1.6 gm, 5 
mmol) and triethylamine (800 mg, 8 mmoles) in chloroform (100 ml) was treated with decanoyl chloride (1.3 
gm, 7.2 mmol) dropwise at room temperature. The mixture was stirred for 4 hours. The solvent was 
removed to leave a crude solid. The solid was dissolved into a small amount of DCM (15 ml), then was 
filtered. The solution was concentrated. 

The purification was done by flash chromatography over a silica gel column (Sorbsil C-30, 30 gm; 
eluted with MeOH: DCM). The purified oil (2.45 gm, 95%) was treated with a fumaric acid (660 mg, 1.0 
eq)/ethanol solution (15 ml). Crystallization was induced by adding drops of ether; yield: 1.97 gm, m.p. = 
109-110°C. 



ANALYSIS: 


Calculated for C24H35FN2 O3C4H4CU: 
Found: 


62.90%C 
62.93%C 


7.35% H 
7.30% H 


5.24% N 
5.14%N 



EXAMPLE 128 

N,N - Diethyl - 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]ethylcarbamate fumarate. 

To a mixture of 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethanol (1.6 gm, 6 mmol) 
and potassium t-butoxide (850 mg, 7.6 mmol) in THF (100 ml) diethyl carbamyl chloride (1.03 gm, 7.5 
mmol) was added dropwise at room temperature. The mixture was stirred for 4 hr. The reaction mixture was 
concentrated to a crude solid. The solid was dissolved in DCM and purified on a flash chromatography 
column (Sorbsil C-30, 27 gm; eluted with a MeOH: DCM mixture). The product thus purified as a light oil 
(2.2 gm, 91%) was dissolved into ethanol and treated with a fumaric acid (690 mg, 1.0 eq)/ethanol solution 
(15 ml). Crystallization on cooling yielded 2.15 gm of white crystals, m.p. = 133- 135° C. 



ANALYSIS: 


Calculated for Ci 9 H 2 6FN 3 03.C4H*Oi: 
Found: 


57.61 %C 
57.49%C 


6.31 %H 
6.25% H 


8.76% N 
8.54% N 



EXAMPLE 129 

2 - [4 - (6 - Fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl]ethylamine hemifumarate. 

(A) 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]ethyl phthalimide 

2-[4- (6 -fluoro -1,2 -benzisoxazol -3 -yl)- 1 -piperidinyl]ethy I phthalimide was prepared according 
to Example 1 17. 
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(B) 2 -[4 -(6- Fluoro -1,2- benzisoxazol - 3 - yl) - 1 - piperidinyl]ethylamine hemifumarate 

A mixture of 2 - [4 - (6- fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyi phthalimide (4.6 gm, 
11.7 mmol) and hydrazine monohydrate (1.17 gm, 23.4 mmol) in methanol (50 ml) was heated at reflux 

5 overnight. At the end of the reaction, methanol was removed to leave a crude solid. This was stirred with 
water (150 m!) and acidified with HCI to pH = 2. The insolubles were filtered. The aqueous solution was 
basified with 50% NaOH then extracted with DCM (2 x 250 ml). The DCM solution was washed with brine 
and dried over MgS0 4 . The solvent was removed to produce a colorless oil: 2.12 gm. This oil was treated 
with a solution of fumaric acid (935 mg, 1.0 eq) in ethanol. The salt crystallized out: 0.99 gm, m.p. = 203- 

w 205° C. A second crop of 0.73 gm (m.p. = 198-200* C) was collected later. 





ANALYSIS: 




Calculated for C14H18FN3O.O.5C4 H4O4: 


59.80%C 


6.27% H 


13.07%N 


75 


Found 


59.51 %C 


6.35% H 


13.31%N 



EXAMPLE 130 

2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol -3-yl)-1 - piperidinyljethyl decanamide fumarate. 



To a mixture of 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethylamine (1.49 gm, 5.5 
mmol) and triethylamine (1.0 gm, 10 mmol) in chloroform (50 ml) decanoyl chloride (1.26 gm, 6.6 mmol) 
was added at room temperature. The mixture was stirred for 3 hr at room temperature. The solvent was 
stripped down to a crude mixture. This crude mixture was purified by flash chromatography over a silica gel 
column (Si0 2 , 20 gm; eluted with a solution of MeOH (0-3%) in DCM). The fractions containing the pure 
product were pooled and concentrated to give 2.3 gm of oil. This oil was converted to a fumarate salt by 
treatment with fumaric acid (655 mg) in ethanol. The ethanol was concentrated down to a small volume and 
3 volumes of isopropyl ether was added. This mixture was stirred overnight to cause crystallization. The 
solids were collected, weighed: 1.83 gm (60.5%), m.p. = 108 - 110 °C. 





ANALYSIS: 


35 


Calculated for C24H3&FN3O2.C4H4O4: 


63.02%C 


7.56% H 


7.87% N 


Found: 


62.42% C 


7.58% H 


7.66% N 



EXAMPLE 131 

40 

2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethyl acetamide fumarate. 

A mixture of 2 - [4- (6 -fluoro - 1,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethylamine (2.56 g, 9.7 
mmol) and triethylamine (1.45 gm, 14.5 mmol) in DCM (50 ml) was treated with dropwise addition of acetyl 

45 chloride (1.0 gm, 12.7 mmol) at room temperature. The mixture was stirred for 4 hr at room temperature. 
The reaction mixture was diluted with DCM and washed with brine. The organic solution wag dried over 
MgSO* and concentrated to a crude oil. The crude oil was purified by flash chromatography over a silica 
gel column (Si0 2 , 20 gm; eluted with (0-2%) CH 3 OH in DCM). The pure product thus obtained weighed 
1.36 gm (46%). It was converted to a fumarate salt by treatment with fumaric acid (517 mg) in ethanol. 

50 Recrystallization from ethanol gave white crystals; weight: 1 .53 gm, m.p. = 1 32 - 1 33 # C. 





ANALYSIS: 




Calculated for C16H20FN3O2.C4H4O4: 


57.00%C 


5.74%H 


9.97% N 


55 


Found: 


57.05% C 


5.85% H 


9.95% N 
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EXAMPLE 132 

2 - [[2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]ethyl]amino]ethy I acetate fumarate. 

5 A mixture of 2 - [4 - (6 - fluoro - 1 .2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethylamine (2.0 gm, 7.6 

mmol), K 2 C0 3 (1.38 gm, 10 mmol) and bromoethyl acetate (1.40 gm, 8.3 mmol) in acetonitrile (50 ml) was 
heated at reflux for 4 hr. At the end, the insolubles were filtered off and rinsed with DCM. The solvent was 
evaporated down. The crude mixture was purified by flash chromatography over a silica gel column (Sorbsil 
C-30, 30 gm; eluted with 2% CH3OH in DCM, 800 ml). The oil (1.15 gm) thus obtained was treated with a 

10 solution of fumaric acid (358 mg) in ethanol. Crystallization was induced by adding drops of ethyl ether, 
yield: 1.09 gm, m.p. = 116-118°C. 





ANALYSIS: 


15 


Calculated for Ci 8 H24FN3O3.C4H4O*: 


56.77%C 


6.06% H 


9.03% N 




Found: 


56.32%C 


5.97% H 


8.94% N 



EXAMPLE 133 

20 

Methyl 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethylcarbamate fumarate. 

A mixture of 2 -[4 -(6 -fluoro- 1,2 -benzisoxazol -3 -yl)- 1 -piperidinyl]ethylamine (2.0 gm, 7.6 
mmol) and triethylamine (1.0 gm, 10 mmol) in DCM (50 ml) was treated with methyl chloroformate (860 mg, 

25 9.12 mmol) dropwise at room temperature. The mixture was stirred for 1 hr. The reaction mixture was 
diluted with DCM and washed with brine. The organic solution was dried over MgSCX and concentrated to a 
crude oil. The purification was done by flash chromatography over a silica gel column (28 gm of Sorbsil C- 
30, eluted with DCM and MeOH/DCM). The pure oil thus obtained weighed 2.34 gm. It was converted to a 
fumarate salt by treatment with fumaric acid (840 mg, 1.0 eq) in ethanol. Crystallization was induced by 

30 adding drops of isopropyl ether, yield: 2.31 gm, m.p. = 163 -165* C. 





ANALYSIS: 


35 


Calculated for Ci 6 H20FN3O3C4 H 4 0*: 


54.92%C 


5.53% H 


9.61 %N 


Found: 


54.49%C 


5.45% H 


9.24%N 



EXAMPLE 134 

40 

Z - 2 - [2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl]ethyl]hexahydro - 1 H - isoindole - 
1 ,3 - dione fumarate. 

A mixture of 1 -(2- aminoethy I) -4- (6- fluoro- 1,2- benzisoxazol -3- yl)piperidine (3.77 gm, 14.3 
45 mmol) and cis - 1 ,2 -cyclohexanedicarboxylic anhydride (2.82 gm, 18.2 mmol, 1.25 eq) in dry pyridine (50 
ml) was heated at 65 'C for 48 hr. The dark brown solution was concentrated to dryness on a rotary 
evaporator. The crude residue was purified twice by flash chromatography over a silica gel column (Si02, 
45 gm and 50 gm, eluted with DCM and 1% CH 3 OH in DCM). The pure product thus obtained 2.35 gm 
(41%), was converted to the fumarate salt by treatment with fumaric acid (660 mg) in ethanol. The crystals 
50 after two recrystallizations weighed 1.37 gm, m.p. = 172-173* C. 





ANALYSIS: 




Calculated for C22H26FN 3 0 3 .C4H404: 


60.57% C 


5.87% H 


8.15%N 


55 


Found: 


60.40%C 


5.55% H 


7.82%N 
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EXAMPLE 135 

(S)-( + )-3-[4-(6- Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] -2- m ethyl - I -propanol 
fumarate. " ~~ — 



A mixture of 4- (6 -fluoro- 1 ,2 - benzisoxazol - 3 - yl)piperidine (7.2 gm, 32.7 mmol), (S)-( + )-3- 
bromo -2 -methyl -1 - propanol (5.0 gm, 32.6 mmol), K 2 C0 3 (7.19 gm, 52 mmol) in acetonitrile (250 ml) 
was heated at reflux overnight. The insolubles were filtered off. The solvent was removed at reduced 
pressure and the crude residue was purified by silica gel chromatography (Si0 2 , 84 gm, eluted with 21 of 
w 1% CH 3 OH in DCM) to give the target compound as an off-white solid (8.83 gm, 94%). A sample of 1.7 
gm was converted to the fumarate salt by treatment with fumaric acid (710 mg) in ethanol. Recrystallization 
from ethanol yielded 1.74 gm of white crystals, m.p. = 119-121 0 C. 



75 


ANALYSIS: 




Calculated for C20H25FN2O6: 


58.82% C 


6.17% H 


6.86% N 




Found: 


58.81% C 


6.24% H 


6.76% N 



EXAMPLE 136 

4 - (6 - Fluoro - 1 ,2 - benzisoxazol -3- yl)- 1 - [3- (1 - piperidinyl)propyl]piperidine difumarate. 

A mixture of 4 -(6 -fluoro- 1,2- benzisoxazol - 3 - yl)piperidine (3.0 gm, 13.6 mmol), N-(3- 
chloropropyi)piperidine hydrochloride (4.05 gm, 20.4 mmol), K 2 C0 3 (6 gm, 43.4 mmol), tetrabutyl- 
ammonium hydrogen sulfate (phase transfer catalyst, 2.3 gm) in acetonitrile (100 ml) and water (15 ml) was 
heated at reflux for 16 hr. The mixture was washed with brine and the layers were separated. The organic 
solution was concentrated. The crude product (6.4 gm) was purified by flash chromatography over a silica 
gel column (55 gm, sorbsil C-30; eluted with 2% CH 3 OH:0.5% DEA in DCM, 1.41). The oil thus purified 
(4.5 gm) was treated with fumaric acid (1.6 gm) in ethanol. The solid was collected: weight 3.1 gm, 
m.p. 178 -181 °C. Recrystallization from ethanol yielded 2.28 gm of white crystals, mp = 190- 1 92 6 C. 



ANALYSIS: 


Calculated for C20H24FN3O. 2C4FUO4 
Found: 


58.22% C 
58.39% C 


6.28% H 
6.36% H 


7.27% N 
7.34% N 



40 EXAMPLE 137 

1 - (3 - Dimethylaminopropy I) - 4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yQpiperidine difumarate. 

A mixture of 6 -fluoro- 3 -(4 -piperidinyl)- 1,2- benzisoxazole (3.05 gm, 13.8 mmol), 3- 
dimethylaminopropyl chloride hydrochloride (3.4 gm, 21 mmol), K 2 C03(6.2 gm 45 mmol), tetrabutylam - 
monium hydrogen sulfate (phase transfer catalyst, 1.5 gm) in acetonitrile (100 ml) and water (50 ml) was 
heated at 60 *C overnight. The aqueous phase was separated, and acetonitrile was removed at reduced 
pressure. The residue was extracted into DCM. The organic solution was washed with H 2 0 and brine, then 
dried with MgSO*. The solvent was removed and the crude product (4.3 gm) was treated with fumaric acid 
(1.58 gm, 1.0eq) in dilute ethanol. The crystals were collected (2.53 gm), m.p. = 192-194*C. Recrystal- 
lization from ethanol yielded 2.08 gm of white crystals, mp = 194- 195° C. 





ANALYSIS: 


55 


Calculated for C^K^FNaO^C^FUO*: 


55.86% C 


6.00% H 


7.82% N 




Found: 


56.11% C 


5.94% H 


7.86% N 



108 

BNSDOCID: <EP 0542136A1_I_> 



EP 0 542 136 A1 



EXAMPLE 138 

(R) - ( - ) - 3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl] - 2 - methyl - 1 - propanol 
fumarate. 

5 

A mixture of 4 -(6- fluoro - 1,2 -benzisoxazol -3 -yl)piperidine (14.5 gm, 65 mmol), K2CO3 (10 gm, 72 
mmof). (R)~( -)- 3- bromo - 2 - methyl - 1 -propanol (10 gm, 65.3 mmol), tetrabutylammonium hydrogen 
sulfate (1.27 gm, phase transfer catalyst) in acetonitriie (300 ml) and H 2 0 (5 ml) was heated at reflux for 6 
hr. The mixture was cooled and the solvent was removed on rotary evaporator. The residue was extracted 

10 into methylene chloride (DCM), and the insolubles were filtered. After concentration of the extract, the crude 
product was purified by flash chromatography over a silica gel column (SiC>2, 150 gm; eluted with DCM, 11; 
2% CH3OH in DCM, 1.61). The material thus purified weighed 17 gm (89%). The sample for testing was 
prepared by treatment of a sample (2.28 gm) with fumaric acid (953 mg) in ethanol. The crystals formed 
slowly upon addition of isopropyl ether. These were collected and dried: weight 1.84 gm, m.p. = 114- 

75 115 C C. 



Elemental ANALYSIS: 


Calculated for C1 & H 2 1 FN 2 0 2 C 4 H 4 O* : 
Found: 


58.82% C 
58.48% C 


6.17% H 
6.08% H 


6.86% N 
6.57% N 



EXAMPLE 139 

3 - [1 - [3 - [4 - (1 - Methoxyethyl) - 2 - hydroxyphenoxyljpropyl] - 4 - piperidinyl] - 6 - fluoro -1,2- 
benzisoxazole. 



A mixture of 6 -fluoro -3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (5.7 g, 26.0 mmol), 4-(3- 
chloropropoxy) -3 -hydroxy -a -methylbenzenemethanol (6.0 g, 26.0 mmol), NaHC0 3 (2.4 g, 28.6 
mmol), Kl(200 mg) and CH 3 CN (150 ml) was stirred at reflux under N 2 for 17 hours. A TLC showed a trace 
of the alkylating side chain, therefore additional 6 -fluoro -3 - (4 - piperidinyl) - 1 ,2 - benzisoxazole (0.6 g, 
2.7 mmol) and NaHC0 3 (0.22 g, 2.6 mmol) was added and the reaction was refluxed 3 hours longer. The 
cooled reaction was concentrated and the residue was partitioned between EtOAc and H2O. The EtOAc 
extract was washed with H 2 0 then brine and after drying with MgSC>4 the extract was concentrated to yield 
11.9 g of a beige oil. The sample was purified by preparative HPLC (Water's Associates Prep LC/System 
500 utilizing 2 silica gel columns and eluting with 5% MeOH - CH 2 CI 2 ). Concentration of later fractions 
afforded 4.2 g of 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidiny l]propoxy] - 3 - hydroxy - 
a -methylbenzenemethanol. Concentration of earlier fractions gave 4.0 g of a mixture of 4-[3-[4-(6- 
f luoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - hydroxy - a - methylbenzenemethanol and 
3 - [1 - [3 - [4 - (1 - methoxyethyl) - 2 - hydroxyphenoxy]propyl] - 4 - piperidinyl] - 6 - fluoro - 1 ,2 - 
benzisoxazole (the latter was apparently formed by the reaction of the former with MeOH on silica gel). 

The mixture was dissolved in anhydrous Et 2 0 (330 ml) and anhydrous MeoH (100 ml) and ethereal HCI 
was added. After stirring 1.5 hours, anhydrous Et 2 0 was added and the resultant solid was collected and 
dried to yield 2.9 g of a mixture of the respective HCI salts. The solid was suspended in H 2 0 and was 
basified with NH 4 OH. The aqueous mixture was extracted with CH 2 CI 2 and the extract was washed with 
H 2 0, dried with MgS0 4 and concentrated to yield 2.7 g of a light beige oil. The oil was purified by 
preparative HPLC (Water's Associates Prep LC/System 500 using 2 silica gel columns and 3% MeOH- 
CH 2 CI 2 as eluent). Concentration of later fractions yielded 0.5 g of 4 - [3- [4 -(6 -fluoro - 1 ,2 - 
benzisoxazol - 3 - yl) - 1 - piperidiny l]propoxy] - 3 - hydroxy - a - methylbenzenemethanol. Concentration of 
earlier fractions gave an oil that solidified upon standing. The product was triturated with heptane and 
filtered to yield 1.2 g of a white powder. The compound was recrystallized from EtOH to provide 1.1 g 
(1 0%) of 3 - [1 - [3 - [4 - (1 - methoxyethyl) - 2 - hydroxyphenoxy]propyl] - 4 - piperidinyl] - 6 - fluoro - 1 ,2 - 
benzisoxazole as clean white crystals m.p. = 98 - 100 9 C. 
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ANALYSIS: 


Calculated for C24H29FN2O4: 
Found 


67.27% C 
67.18%C 


6.82% H 
6.84% H 


6.54% N 
6.54% N 



EXAMPLE 140 

6 - Fluoro -3-[1 -[3-[(1H- indol - 5 - yl)oxy]propyl] -4- piperidinyl] - 1 ,2 - benzisoxazole. 

A mixture of 6 -fluoro -3 -(4 - piperidinyl) - 1,2 -benzisoxazole (2.6 g, 11.8 mmol), K 2 C0 3 (1.6 g, 11.6 
mmol), Kl (200 mg), 5-(3-chloropropoxy)indole (2.2 g, 10.5 mmol) and CH 3 CN (100 ml) was stirred at 
reflux under N 2 for 18 hours. The cooled reaction was poured into H 2 0 and the aqueous mixture was 
extracted with EtOAc. The EtOAc extract was washed 2 times with H 2 0, 2 times with brine and after drying 
with MgSCU the solvent was removed in vacuo to yield 5.1 g of a dark oil. The oil was purified by 
preparative HPLC (Water's Associates Prep LC/System 500, using 2 silica gel columns and 4% MeOH - 
CH 2 CI 2 as eluent) to afford 2.65 g (65%) of a beige solid. Recrystallization from ethanol gave 2.2 g (54%) of 
a beige powder, m.p. = 118- 121° C. 



ANALYSIS: 


Calculated for C 23 H 2 4FN 3 0 2 : 
Found: 


70.21 %C 
62.80% C 


6.1 5% H 
6.21 %H 


10.68%N j 
10.78%N 



EXAMPLE 141 

6 - Fluoro - 3 - [1 - [3 - [(isoquinol - 5 - yl)oxy]propyl] - 4 - piperidinyl] - 1 ,2 - benzisoxazole sesquifumarate. 

A stirred mixture of 6 -fluoro -3 - (4- piperidinyl) - 1 ,2 - benzisoxazole (2.8 g, 0.013 mol), 5 -(3- 
chloropropoxy)isoquinoline (2.8 g, 0.013 mol), K 2 C03 (1.7 g) and CH 3 CN (50 ml) was refluxed for 16 h. The 
reaction was filtered and the filtrate was concentrated to an oil. The filter cake was treated with H 2 0, and 
the aqueous suspension was extracted with CH 2 CI 2 . The filtrate was also extracted with CH 2 CI 2 , and the 
extracts were combined, washed (H 2 0), dried (K 2 C0 3 ) and concentrated to yield 5.4 g of a brown oil. The 
oil was purified by HPLC on silica gel columns, eluting with CH 2 CI 2 /MeOH (5%), to afford 2.3 g of a yellow 
oil. The oil was dissolved in EtOAc and fumaric acid (0.66 g, 1 eq) was added. The mixture was refluxed 
briefly, and then stirred at ambient temperature for 16 h. The resulting white solid was collected to afford 
2.2 g of the fumarate salt. The compound was recrystallized from DMF to yield 1.4 g (18.6%) of the 
isoquinoline as a sesquifumarate, m.p. = 21 3-21 5° C. 



ANALYSIS: 


Calculated for C 30 H 30 FN 3 O 8 : 
Found: 


62.1 7%C 
62.01 %C 


5.22% H 
5.1 1%H 


7.25% N 
7.28% N 



EXAMPLE 142 

6 - Fluoro - 3 - [1 - [3 - [(1 - H - indol - 4 - yl)oxy]propyl] - 4 - piperidinyl] - 1 ,2 - benzisoxazole. 

4 A mixture of 6 -fluoro -3 -(4- piperidinyl)- 1,2 -benzisoxazole (3.5 g, 16 mmol), K 2 C0 3 (2.2 g, 16 
mmol), Kl (200 mg), 4- (3 -chloropropoxy)indole (3.0 g, 14 mmol) and CH 3 CN (100 ml) was stirred at reflux 
under N 2 for 7 hours and then at ambient temperature for 68 hours. Reflux was resumed for an additional 6 
hours whereupon a TLC revealed incomplete reaction. K2CO3 (0.5 g, 4mmol) was added and the reaction 
was stirred at reflux for 17 hours. The cooled reaction was poured into H 2 0 and the aqueous mixture was 
extracted with EtOAc. The organic extract was washed with H 2 0 and saturated NaCI and after drying over 
MgSO* the solvent was removed to afford 5.7 g of a beige solid. The product was purified by preparative 
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HPLC (Water's Associates Prep LC/System 500 using 2 silica gel columns and 4% MeOH - CH 2 CI 2 as 
eluent) to yield 3.4 g (61%) of a beige solid. Two consecutive recrystallizations from EtOH provided 2.3 g 
(41%) of a white powder, m.p. = 129- 131 0 C. 



5 


ANALYSIS: 




Calculated for C23H24FN3O2: 


70.21 %C 


6.15%H 


10.68%N 




Found: 


69.90% C 


6.15%H 


10.65%N 



10 

EXAMPLE 143 



6 - Fluoro - 3 - [1 - [3 - [(6 - methoxy - 1 H - indol - 5 - yl)oxy]propyl] - 4 - piperidinyl] - 1 ,2 - ben zisoxazole 

hemifumarate. 

15 

A mixture of 6 -fluoro -3- (4 -piperidinyl)- 1,2 -benzisoxazole (3.0 g, 14 mmol), 5-(3- 
chloropropoxy)-6-methoxyindole (3.0 g, 13 mmol), K 2 C0 3 (2.1 g, 14 mmol), Kl (200 mg) and CH 3 CN (150 
ml) was stirred at reflux under N 2 for 48 hours. The cooled reaction was poured into H 2 0 and the aqueous 
mixture was extracted with EtOAc. The EtOAc extract was washed with H 2 0 and brine and was dried with 
MgS0 4 . Removal of the solvent in vacuo gave 5.6 g of a dark oil. The oil was purified by preparative HPLC 
(Water's Associates Prep LC/System 500 using 2 silica gel columns and 2% Et 2 NH - EtOAC as eluent) to 
yield 2.5 g (47%) of a beige solid. Recrystallization from EtOH afforded 2.0 g of an off white powder. A 1.8 
g (4 rhmol) sample was dissolved in warm EtOAc and fumaric acid (0.5 g, 4 mmol) was added. The reaction 
was stirred at ca 40 *C for 30 minutes and was then allowed to gradually cool to ambient temperature. The 
resultant hemifumarate salt was collected and dried to yield 2.0 g. The product was recrystallized from 
EtOH to provide 1.5 g (25%) of a light beige powder m.p. = 186-188*C. 





ANALYSIS: 


30 


Calculated for C 2 e H 28 FN 3 O5 : 


64.84%C 


5.87%H 


8.73% N 




Found: 


64.22%C 


5.85%H 


8.55% N 



35 EXAMPLE 144 

1 - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - hydroxyphenyl] - 
ethanone. 



40 A mixture of 6 -fluoro -3 -(4- piperidinyl)- 1,2- benzisothiazole (2.4g, 10.1 mmol), 1-[4-(3- 
chloropropoxy) - 3 - hydroxyphenyl] ethanone (2.5g, 11.1 mmol), NaHC0 3 (0.94 g, 11.1 mmol), Kl (100 mg) 
and CH 3 CN (100 ml) was stirred at reflux under N 2 for 65 hours. The cooled reaction was poured into H 2 0 
and the aqueous mixture was extracted with EtoAc. The EtoAc extract was washed with H 2 0 (1x) and brine 
(3x) and after drying with MgSO* the solvent was evaporated to give 4.2g of a dark solid. Three consecutive 

45 recrystallizations from EtOH provided 2.1g (48%) of glittery beige crystals m.p. = 135-137"C. 





ANALYSIS: 




Calculated for C 23 H 2 s FN 2 0 3 S: 


64.47%C 


5.88% H 


6.54% N 


50 


Found: 


64.44%C 


5.69% H 


6.29%N 



55 
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EXAMPLE 145 

4-[3-[4-(6- Fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl] p ropoxy] - 3 - methoxy - alpha - 
methylbenzenemethan ol. " 

5 

To a stirred solution of 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl] - 
propoxy]3-methoxyphenyl] ethanone (4.1g, 9.3 mmol) in 60 ml MeOH-THF (1:1) under N 2 at ambient 
temperature, NaBhL (0.386g, 10.2 mmol) was added portionwise. After complete addition, the reaction was 
stirred for 3.5 hours and was concentrated to yield a white gum. This was triturated with H 2 0 <2x) and the 

w aqueous fraction was decanted away. Residual water was removed under high vacuum to afford 5.0g of a 
white powder. The compound was taken up in boiling toluene and the insolubles were filtered away. 
Concentration of the toluene filtrate afforded 3.8g of a beige solid. Purification via preparative HPLC 
(Water's Associates prep LC/System 500, using 2 silica gel columns and 2% Et 2 NH-EtoAc) provided 2.7 g 
of a light beige solid. The product was recrystallized from EtoAc to afford 1.7g (42%) of a pure white 

15 powder, m.p. = 113-115°C. 





ANALYSIS: 




Calculated for C24H29FN2O3S: 


64.84%C 


6.58% H 


6.30% N 


20 


Found: 


64.85%C 


6.44%H 


6.1 9% N 



EXAMPLE 146 

(R)-(-)-3-[4-(6- Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] -2- methyl - 1 - propyl acetate 
fumarate. " ~ 

To a mixture of (R)-(-)-3-[4-(6-fluoro- 1 ,2 - benzisoxazol -3-yl)- 1 - piperidinyl] -2- methyl - 
1-propanol (3.2gm, 11 mmoles), triethylamine (3.2gm, 11 mmoles) in DCM (100 ml), acetyl chloride 
(890mg, 11.3 mmoles) was added dropwise at 0°C. The mixture was stirred at room temperature for 4£ hrs. 
The solvent was removed on a rotary evaporator. The triethylamine HCI salt was filtered off using a small 
amount of DCM. The crude product was dissolved in DCM was purified by flash chromatography over a 
silica gel column (Si0 2 , 30gm; eluted with DCM and 1% CH 3 OH in DCM). The oil, thus purified, weighed 
2.11 gm (58%). This oil was treated with a solution of fumaric acid (695mg, 1.0 eq.) in ethanol to give the 
fumarate salt. Recrystallization from ethanol and isopropyl ether again yielded white crystals, 2 09qm m d 
= 118-120°C. 



40 



ANALYSIS: 


Calculated for C18H23FN2O3.C4H4O4: 
Found: 


58.66% C 
58.53%C 


6.04% H 
5.76% H 


6.22% N 
8.91 %N 



45 EXAMPLE 147 

1 ~ (P) "(")"[4"[3 m (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] -2- methyl - 1 - propoxy] - 
3 - methoxyphenyl] ethanone fumarate! " — 

50 < A > (R)-(-)-3-[4-(6- fluoro -1,2- benzisoxazol - 3-yl)-1 - piperidinyl] - 2 - methyl - 1 - propyl 
methanesulfonate ~~~ " 

To a mixture of (R)-(-)-3-[4-(6-fluoro- 1 ,2 - benzisoxazol - 3 - yl) - 1 -piperidinyl] -2- methyl - 
1 -propanol (7.26gm, 24.8 mmoles), triethylamine (3ml, 30 mmoles) in methylene chloride (DCM, 120 ml), 
55 methanesulfonyl chloride (3.1 3gm, 27.3 mmoles) was added dropwise at 0*6. The mixture was stirred at 
room temperature for 1 nr., then concentrated down to a crude mixture. Triethylamine hydrochloride salt 
was removed by filtration with DCM/ether as solvent. The crude oily mixture was purified with a flash 
chromatography column (Si0 2 , 90gm; eluted with DCM). The colorless oil. which is the methanesulfonate 
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ester, weighed 6.48gm (70%), and was used directly in the following step. 

(B) 1 - (R) - ( - ) - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyt] - 2 - methyl - 

proproxy] - 3 - methoxyphenyl] ethanone fumarate 

5 " 

A solution of the above m ethanes u If onate (6.48gm, 175 mmoles) in DMF (5 ml) was added in one 
portion to an aged hr) cold mixture of acetovanillone (4.1 3gm, 24.9 mmoles) and sodium hydride (670mg, 
26.5 mmoles) in DMP (40 ml) at 0°C. The resulting mixture was warmed to ~50 W C briefly and stirred at 
room temperature for 16 hrs. The mixture was extracted into DCM (500 ml) and washed twice with water, 
io then brine. The organic solution was dried over MgSC>4 and concentrated to an oil. This crude mixture was 
purified twice by flash chromatography over a silica gel column. The material thus purified weighed 5.37gm. 
The fumarate salt was prepared by treatment of purified oil with fumaric acid (1.0 eq.) in ethanol and ether. 
Slightly off-white crystals were collected: 3.76gm (38%), m.p. = 141 -142° C. 



75 


ANALYSIS: 




Calculated for C25H29FN2O4.C4H4CX 


62.58%C 


5.98%H 


5.03% N 




Found: 


62.52%C 


5.75% H 


4.96% N 



20 

EXAMPLE 148 



3 -[4 -(6- Fluoro - 1 ,2 - benzisoxazol - 3 - y t) - 1 - piperidiny I] - 2,2 - dimethyl - 1 - propanol fumarate . 

A mixture of 4 -(6 -fluoro- 1,2 -benzisoxazol -3-yl)piperidine (3.0 gm, 13.6 mmoles), K2CO3 (12.5 
gm, 17.5 mmoles), 3 - bromo -2,2- dimethyl- 1 -propanol (3 gm, 21 mmoles, 1.5 eq.), tetrabutylam - 
monium hydrogen sulfate (1 gm, phase transfer catalyst) in water (5 ml) and acetonitrile (150 ml) was 
heated at reflux for 43 days. TLC showed a small spot for the expected product. The mixture was diluted 
with EtOAc (400 ml) and washed with brine. The organic solution was dried and concentrated to a dark 
brown mixture. The crude mixture was purified carefully by flash chromatography (Si02, 95 gm to afford the 
dried pure product; 260 mg, (6%) as an oil. This oil was converted to the fumarate salt by treatment with 
fumaric acid (98.5 mg, 1.0 eq.) in ethanol. Recrystallization from ethanol:ether yielded 210 mg of white 
crystals, m.p. = 144-145°C. 



ANALYSIS: 


Calculated for C17H23FN2O2.C4H4O4: 
Found: 


59.70% C 
59.52%C 


6.44% H 
6.38% H 


6.63% N 
6.52% N 



40 

EXAMPLE 149 

1 - (S) - ( + ) - [4 - [3 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - methyl - 1 - 
45 propoxy] - 3 - methoxyphenyl] ethanone fumarate. 

(A) (S) - ( + ) - 3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - methyi - 1 - propyl 

methanesulfonate ~~ ~ 

50 To a mixture of (S) -( + )-3- [4 -(6- fluoro- 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] -2- methyl - 
1 -propanol (8.8gm, 30 mmoles), triethylamine (3.2gm, 32mmoles) in dichloromethane (DCM, 150 ml), 
methanesulfonyl chloride (4 gm, 35 mmoles) was added dropwise at O'C over 10 minutes. The mixture 
was stirred at room temperature for 1 hr, then concentrated. Triethylamine HCI salt was filtered off with a 
little DCM as solvent. The crude oil was purified with a flash chromatography column (Si02, 90 gm; eluted 

55 with DCM). The colorless oil thus purified weighed 5.28 gm (47%) was used immediately in the following 
step. 
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w 



(B) 1 ~ (S) - ( + ) - [4 - [3 - [4 - (6 - f luoro - 1 ,2 - ben zisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - methyl - 
proproxy] - 3 - methoxyphenyl] ethanone f umara te ' — 

A solution of (S)- ( + )-3-[4-(6-fluoro-1, 2 - benzisoxazol - 3 - yl) - 1 -piperidinyl]- 2- methyl-1- 
propyl methanesulfonate (5.28 gm, 14.27 mmoles) in dimethylformamide (DMF, 10 ml) was added in one 
portion to an aged (1 hr) cold mixture of acetovanillone (3.55 gm, 33.1 mmoles) and sodium hydride (530 
mg, 22 mmoles) in DMF (35 ml) at O'C under N 2 . The reaction was stirred overnight (16 hrs.) at room 
temperature. The mixture was diluted with EtOAc and washed with H 2 0 (2 times) and brine. The organic 
solution was dried and concentrated to an oil (9.4 gm). The crude oil mixture was purified by flash 
chromatography (Si0 2 , 60 gm). The oil thus purified weighed 4.3 gm, (68%) and was converted to the 
f umarate salt (fumaric acid, 1.13 gm) in ethanol. Recrystallization from ethanol gave 1.36 gm of white 
crystals, m.p. = 163 -165' C. 



75 



ANALYSIS: 


Calculated for C 2 d H 29 FN 2 .0* C 4 H 4 O* 
Found: 


62.58% C 
62.40%C 


5.98% H 
5.84% H 


5.03%N 
4.92% N 



20 



EXAMPLE 150 



25 



30 



35 



40 



45 



2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyl thioacetate fumarate. 

To a stirred solution of O'C of triphenlyphosphine (13.3 g, 0.05 mol) in THF (150 ml), diisopropyl- 
azodicarboxyiate (10.2 ml, 0.05 mol) was added dropwise. After stirring at O'C for 0.5 h a solution of 6- 
fluoro-3-[1 - (2 -hydroxyethyl) -4 -piperidinyl]- 1,2 - benzisoxazole (8.5 g, 0.032 mol) and thioacetic acid 
(10.2 ml. 0.14 mol) in DMF (35 ml) was added dropwise. The reaction was then stirred at ambient 
temperature for 16 h, and then it was concentrated at 60' C, under vacuum, to yield a red oil The oil was 
tritrated with H 2 0, and then it was flash chromatographed on silica gel, eluting first with CH 2 CI 2 and then 
with 10% MeOH-CH 2 CI 2 . The appropriate fractions were concentrated to yield 16.5 g of an oil The oil was 
tntrated with EfeO and the solid (reaction by-products) that formed was removed by filtration. The filtrate 
was treated with fumaric acid (4.3 g), and 7.2 g of the fumarate salt of the desired product was obtained as 
an off white solid. The salt was recrystallized from EtOAc and then twice from EtOH to afford 1 0 g (7 0%) 
of the thioacetate as an off white solid, m.p. = 1 18 - 1 20 * C. 

EXAMPLE 151 

N - [2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethyl] - 4,5 - dichlorophthalimide. 

A mixture of 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethylamine (2.83 gm, 107 
mmol) and 4,5 -dichlorophthalic anhydride (2.56 gm, 11.93 mmol, 1.1 eq) in methylene chloride (100 ml 
DCM) was stirred for 2 h, white solids precipitated and the TLC showed disappearance of the starting 
material. The solvent was removed, and the crude solid was loaded onto a flash chromatography column 
(28 gm, Si0 2 , sorbsil C-30. eluted with 1% MeOH in DCM; 0.5% of NH,OH was added towards the end of 
elution). The material thus purified weighed 2.26 gm as white crystals. Recrystallization twice from a large 
volume of hot ethanol (400 ml) yielded 1.57 gm of white shining crystals, m.p. = 132 -134' C 



50 



ANALYSIS: 


Calculated for C22H18CI2FN3O3: 
Found: 


57.16%C 
57.13%C 


3.92% H 
3:63% H 


9.09% N 
8.93%N 
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EXAMPLE 152 

N - [2 - [4 - (6 - Fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyt]ethyl]phtha!imide. 

5 A stirred mixture of 6 - fluoro - 3 - (4 - piperidinyl) - 1 ,2 - benzisothiazole (4.72 g, 0.02 mole), potassium 

carbonate (4.14 g, 0.03 mole) and N - (2 - bromoethyl)phthalimide (6.35 g, 0.025 mole) in 200 ml of 
acetonitrile is heated at reflux for 4 hours. The solids are then removed by filtration and the filtrate is 
concentrated under reduced pressure. The residue is purified by chromatography over silica gel to provide 
N - [2 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 1 - piperidinyl]ethyl]phthatimide. 

10 

EXAMPLE 153 

N - [2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyl] - 3,6 - dichlorophthalimide. 



75 A mixture of 2- [4 -(6 -fluoro - 1 ,2 - benzisoxazol - 3 -yl) - 1 - piperidinyljethylamine (2.44 gm, 9.24 

mmoles) and 3,6 -dichlorophthalic anhydride (2.01 gm; 9.27 mmoles) in dichloromethane (DCM, 50 ml) was 
stirred at room temperature for 1 nr. White precipitates formed and the TLC of the reaction mixture showed 
that there was no starting amine remaining. The solvent was stripped down and the white solids which were 
poorly soluble in DCM were loaded onto a flash chromatography column, (S1O2; 30 gm) and the column 

20 was eluted with a solution of 1% CH 3 OH in DCM. The desired product thus obtained weighed 2.29 gm 
(54%). Recrystallization from hot ethanol yielded 2.15 gm of white crystals, m.p. = 163-164'C. 





ANALYSIS: 


25 


Calculated for C^hhgCbFNaCb: 


57.1 6%C 


3.92% H 


9.09% N 




Found: 


57.1 6%C 


3.64% H 


9.1 3% N 



EXAMPLE 154 

30 

N - [2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyl] - 4 - chlorophthalimide. 

A stirred mixture of 2 - [4- (6 -fluoro - 1,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethylamine (2.63 g, 
0.01 mole) and 4 - chlorophthalic anhydride (1.82 g, 0.01 mole) in dichloromethane (100 ml) is stirred at 
room temperature for 3 hours. The solvent is removed under reduced pressure and the residual material is 
purified by flash chromatography. The product was purified further by recrystallization to give N-[2-[4- 
(6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyl] - 4 - chlorophthalimide. 

EXAMPLE 155 

40 

N - [2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - piperidinyl]ethy I] - 3 - fiuorophthalimide. 

A mixture of 2 - [4 -(6 -fluoro - 1 ,2 - benzisoxazol - 3 -yl) - 1 - piperidinyl]ethylamine (2.37 gm, 8.98 
mmoles), 3 -fluorophthalic acid (1.82 gm, 9.9 moles) and dicyclohexylcarbodiimide (DCC, 5.5 gm, 26.7 
45 mmoles, 2.6 eq) in dichloromethane (DCM, 250 ml) was stirred at room temperature for 18 hrs. The solids 
were filtered off. The organic solution was concentrated down. The residue was purified on a flash 
chromatography column (Si0 2 , 50 gm; eluted with 1% CH 3 OH:99% DCM, 1.4 liter; 2-6% CH 3 OH:DCM, 1 
liter). The desired product thus obtained weighed 2.64 gm (71%) as an off-white solid. Recrystallization 
from hot ethanol gave 1.41 gm of white crystals, m.p. = 142-143°C. 





ANALYSIS: 




Calculated for C22H19F2N3O3: 


64.22%C 


4.66%H 


10.21%N 


55 


Found: 


64.1 1%C 


4.70%H 


10.14% 
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EXAMPLE 156 



N-[2-[4-(6- Ruoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethyl] -4- f luorophthalimide . 

A stirred mixture of 2 - [4 - (6 - f luoro - 1 ,2 - benzisoxazol -3-yl)- 1 - piperidinyl]ethylamine (2.63 g, 
0.01 mole) and 4-fluorophthalic anhydride (1.83 g, 0.011 mole) in dichloromethane (100 ml) is stirred at 
room temperature for 4 hours. The solvent is then removed under reduced pressure and the residual solids 
are purified by flash chromatography. The product is further purified by recrystallization to afford N - [2 - 
[4 - (6 - f luoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyl] - 4 - fluorophthalimide. 

EXAMPLE 157 



75 



20 



N-[2-[4-(6- Flouro - 1 ,2 - benzisoxazol -3-yf)-1 - piperidinyljethyl] -4- methylphthalimide. 

A mixture of 2 - [4 -(6 -fluoro- 1,2 -benzisoxazol -3-yl)- 1 - piperidinyl]ethylamine (2.44 gm, 9.24 
mmoles), 4 - methylphthalic anhydride (1.76 gm, 10.8 mmoles) and dicyclohexylcarbodiimide (2.1 gm, 1.0 
mmoles) in dichloromethane (DCM, 100 ml) was stirred at room temperature for 2 hr. The insolubles were 
filtered off. The DCM solution was concentrated to a crude solid. This was purified on a flash chromatog - 
raphy column (35 gm, Si0 2 , Sorbsil - C - 30; eluted with 1% CH 3 OH in 99% DCM). The material thus 
purified weighed 1.0 gm (26%) as a white solid. Recrystallization from hot ethanol gave 665 mq of crystals 
m.p. = 138-140°C. 





ANALYSIS: 


25 


Calculated for C^FkpFNaCb: 


67.80%C 


5.44%H 


10.31%N 




Found: 


67.67% C 


5.48%H 


10.30%N 



30 



35 



40 



45 



EXAMPLE 158 

N - [2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - pipehdinyl]ethyl] - 4 - methoxyphthalimide. 

A stirred mixture of 2 -[4- (6 -fluoro- 1 ,2 - benzisoxazol -3-yl)- 1 - piperidinyl]ethylamine (2.63 g, 
0.01 mole) and 4 - methoxyphthalic anhydride (1.78 g, 0.01 mole) in dichloromethane (100 ml) is stirred at 
room temperature for 3 hours. The solvent is then removed under reduced pressure and the residual 
material is purified by flash chromatography. The product is purified further by recrystallization to give N - 
[2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyljethyl] - 4 - methoxyphthalimide. 

EXAMPLE 159 

N - [2 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyl] - 4 - nitrophthalimide. 

A stirred mixture of 2 -[4 -(6 -fluoro- 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethylamine (2.63 g, 
0.01 mole) and 4 - nitrophthalic anhydride (1.93 g, 0.01 mole) in dichloromethane (200 ml) is stirred at room 
temperature for 3 hours. The solvent is then removed under reduced pressure and the residual material is 
purified by flash chromatography. The product is purified further by recrystallization to give N-[2-[4-(6- 
f luoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]ethyl] - 4 - nitrophthalimide. 



EXAMPLE 160 



4 - [4 - (6 - Fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl] - 2 - methyl - 2 - hydroxybutane fumarate. 

To a solution of ethyl 3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propionate (3.21 gm, 
10 mmoles) in tetrahydrofuran (THF , 100 ml), methylmagnesium bromide (10 ml, 30 mmoles, 3M solution in 
ether) was added dropwise over 15 minutes at room temperature under N 2 . The resulting mixture was 
stirred for 16 hours. The mixture was slowly hydrolyzed with aqueous NH 4 CI solution. The THF solution was 
diluted with EtOAc (300 ml), then was washed with water and brine. The organic solution was separated and 
dried over MgSO*. After removal of solvent, the crude product was purified by flash chromatography (25 
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gm, Si0 2 ; eluted with 1% CH 3 OH:99% DCM). The material thus purified weighed 2.36 gm (77%) as white 
crystals. This was converted to the fumarate salt by treatment with fumaric acid (895 mg) in ethanol. 
Recrystallization from ethanol yielded white crystals, 2.47 gm, m.p. = 156- 158° C. 



5 


ANALYSIS: 




Calculated for Ci 7H23FN2O2.C4H4CU : 


59.70%C 


6.44% H 


6.63%N 




Found: 


59.40%C 


6.27% H 


6.28% N 



10 

EXAMPLE 161 



Ethyl 3 - [4 - (6 - f luoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - piperidinyl]propionate fumarate. 

A mixture of 4 - (6- f luoro - 1 ,2 -benzisoxazol -3 - yl)piperidine (5 gm, 22.7 mmoles), K2CO3 (3.8 gm, 
27.5 mmoles) and ethyl bromopropionate (5 gm, 27.6 mmoles, 1.2 eq) in acetonitrile (200 ml) was heated at 
reflux for 16 hours. The mixture was cooled and filtered. The solvent was removed, and the residue was 
purified on a flash chromatography column (60 gm, SiC>2, eluted with DCM). The material thus purified 
weighed 7.27 gm (83%). The fumarate salt was prepared by treatment of the free base (2.17 gm) with 
fumaric acid (820 mg, 1.0 eq) in ethanol. Recrystallization from ethanol yielded 2.43 gm of white crystals, 
m.p. = 135-136°C. 





ANALYSIS: 


25 


Calculated for C17H21 FN2O3.C4H4O4: 


57.79%C 


5.77% H 


6.42% N 




Founded: 


57.86%C 


5.67% H 


6.30% N 



This invention thus provides a group of chemical compounds that are capable of producing an- 
30 tipsychotic effects and may be capable of affecting negative symptoms of schizophrenia in a beneficial 
manner. In addition, many of the compounds may also have reduced tendencies to produce extrapyramidal 
side effects in mammals. 

Claims 

35 

1. A compound of the formula: 



40 




45 wherein 

X is -O-, -S-, 



50 -NH, Or -N-R 2 ; 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenylsulfonyl groups; 
55 p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl, 
nitro, or amino, when p is 1 ; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is -0-; 
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Qi is selected from the group consisting of: 
(a) 



O — tj 



w 



15 



and 
(b) 



0 



20 



where Z is 



i , i 

• or -N-; 



25 



and 



Y 2 is selected from the group consisting of: 
(D 



30 



35 



• (R L ) -0 



(R) m 

~4> 



AO 



in which (F^) is R 20 , R 2 i or R 22 , wherein: 
R20 is -(CH 2 ) n - where n is 2, 3, 4 or 5; 
R 2 i is 



45 



50 



-CH 2 -CH = CH-CH 2 -, 
-CH 2 -C = C-CH 2 

- CH 2 - CH = CH - CH 2 - CH 2 - , 

- CH 2 - CH 2 - CH = CH - CH 2 - , 
-CH 2 -C = C = CH 2 -CH 2 -, or 
-CH 2 -CH 2 -C = C-CH 2 

the - CH =CH - bond being cis or trans; 

R 22 is R 20 or R21 in which one or more carbon atoms of R 20 or R 2 i are substituted by at 
least one C1 - C6 linear alkyl group, phenyl group or 



55 
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lover al3cyleneyl — / q 




where 2- is lower alkyl, -OH; lower alkoxy, -CF 3 , -NO2, -NH 2 or halogen; and R and m 
are as defined hereinafter; 
(2) 




where Ri is as previously defined, and R 3 is hydrogen or -OCH 3 ; 



(3) 




where Ri is as previously defined; and 

R 4 is hydrogen, lower alkyl, lower alkoxy, hydroxy, amino, mono- or dialkylamino, Ci -C3 
acyl amino, C1 alkanoyl, trifluoromethyl, chlorine, fluorine, bromine, 



ff 

-0-C-(C 1 -C 12 straight or branched 



O 

chain) alJcyl or -C-aryl; 



in which aryl is phenyl or 




where R5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, iodine, 
lower monoalkylamine, lower dialkylamino, nitro, cyano, trifluoromethyl, trifluoromethoxy; 
(4) 
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10 




(5) 



where Ri and R 4 are as previously defined; 



75 



20 



25 



(R. ) 




X Y "~ X 2 



l 5' 



where either one of X y or X z is 



30 



o 



35 



and the other is -CH 2 -; and 

FV is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, or bromine; and 
Ri is as previously defined; 

(6) 



40 



45 



\\ 



««i> \ J 

..Jo 



50 



(7) 



where Ri and R4 are as previously defined; 



55 
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w 



(R x ) 



<*«>q 



75 



20 



where q is 1, 2, 3 or 4, and Ri and FU are as previously defined; 



(8) 



w 



25 



30 



35 



where Ri is as previously defined; 



(9) 



(It). 



40 



45 



50 



where R«, is as previously defined; 

Q 2 is S, NH, or -CH 2 - ; and 

R and m are as defined hereinafter; 

00) 

(Rl) 

where Ri is as previously defined; 
(11) - Ri - O-R12 



where Ri2 is selected from the group consisting of: 
hydrogen, 
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0 

II 



•C-(C!-C 12 straight chain or branched) alJcyl 
-C-NR 13 R 14/ 

l°l 

-C-NR 15 R 16/ an d 

■fr Rl " 

0 

where Ri 3 is selected from the group consisting of hydrogen and (Ci -C, 2 ) alkyl groups; 
where Ri 4 is selected from the group consisting of hydrogen and (Ci -C 12 ) alkyl groups; 
where NR 15 Ri 6 taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 

where R17 is selected from the group consisting of lower alkyl and aryl groups; 

(12) -Ri-NRi 8 R 19 

where Ri 8 and R19 are independently selected from the group consisting of: 
hydrogen, 

(C1-C12 straight or branched chain) alkyl, 

p. 

-C-0-(Ci-Ci 2 ) alfcyl, 

Pi 

-C-(Ci-Ci2) alkyl j and 

where NRi 8 R 19 taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 



45 (13) -R1-S-R1 



where R1 and R1 2 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, bromine, 
iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, trifluoromethoxy, cyano,' 
acylamino, trifluoromethyl, trifluoroacetyl, aminocarbonyl, monoalkylaminocarbonyl, dial 
kylaminocarbonyl, formyl, 
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Pi 

-C-alkyl, 

Pi 

-C-O-alJcyl, 

Pi 
Pi 

-C-h«t«roaryl , 

OR7 
-CH-alkyl, 



W 

II 

-C-alkyl, 

W 
II 

-C-aryl, and 

W 
II 

-C-heteroaryl ; 




alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 



7 W 

Q 3 is - O - , - S - , 

I 

-NH, 

- CH = N - ; 

W is CH 2 or CHRs or N-R 9 ; 
R7 is hydrogen, lower alkyl, or acyl; 
Rs is lower alkyl; 

Rg is hydroxy, lower alkoxy, or - NHR10; and 
R10 is hydrogen, lower alkyl, Ci -C 3 acyl, aryl, 
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~C-aryl or -C-heteroaryl , 

where aryl and heteroaryl are as defined above; and 
m is 1, 2, or 3; 

with the proviso that in formula (9) 2 is not 

I 

-N- 

when X is -S-, Q 2 is -CH 2 -, Y is hydrogen, lower alkyl, lower alkoxy, halogen, hydroxy or 
tnfluoromethyl, and p is 1 or 2; 

with the proviso that in formula (4) FU is not H when R, is R 20 , 2 is not 

I 



X is -S-, Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethy! and 
1 or 2; 

with the proviso that in formula (9) 2 is not 



I 

-CH- 



when X is 



-NH- or -NRj, 

Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl and Cfe is - CH 2 - ■ 
with the proviso that in formula (9) Z is not 

I 

-CH- 

when X is -O-, Q 2 is -CH 2 - , Y is hydrogen, lower alkyl, lower alkoxy, hydroxy or haloqen 
and p is 1 or 2; ' 

with the proviso that in formula (9) 2 is not 



I 

-CH- 

when X is -S-, Q 2 is -CH 2 Y is hydrogen, halogen, lower alkyl, lower alkoxy or hydroxy d 
is 1 or 2, R is hydrogen, and m is 1; 

with the proviso that in formula (9) 2 is not 
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I 

-N- 



when X is 



I 

-NR 2 , 

Q 2 is -CH 2 -, R is chlorine, fluorine, bromine, iodine, lower alkyl, lower alkoxy, lower alkyl thio, 
lower mono- or dialkylamino, amino, cyano, hydroxy, trifluoromethyl; R 2 is aryl; Y is hydrogen, 
halogen, lower alkyl, lower alkoxy or hydroxy, p is 1 or 2; 
with the proviso that in formula (9) Z is not 

I 

-N- 



when X is 



•NH- or -NR 2/ 

where R 2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl, Y is hydrogen, halogen, lower alkyl, 
lower alkoxy or hydroxy, p is 1 or 2 and Q 2 is -CH 2 - ; 

with the proviso that Y 2 is not the moiety of formula (8) when Z is 

1 

-CH-, 

X is O, p is 1, and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 

with the proviso that in formula (1) Z is not 



I 

-N-, 

when X is O or S, Y is hydrogen, R is hydrogen, Ci -C4 alkyl, chlorine, fluorine, bromine, iodine, 
cyano, C1 -C* alkoxy, aryl, -COOR23 where R 2 3 is C1 -C4 alkyl; 
with the proviso that in formula (1) Z is not 



when X is -S-, Ri is R20, R is H, and m = 1; 

with the proviso that in formula (7) R* is not hydrogen when Y is 6 - F, X is - O - , Z is 

I 

-CH-, 
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w 
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and n is 2, 3 or 4; 

with the proviso that in formula (1 1) R 12 is not H when Z is 

I 



X is 



-NH- or -NR. 



where R 2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl Y is hydrogen, lower alkyl, lower 
15 alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl group and p is 1 or 2; 

with the proviso that in formula (11), R 12 is not H when X is 

I 

20 -NR2 / 



where R 2 is phenyl, Z is 



I 



and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl 
group; 

30 w 'th the proviso that in formula (12), Ri 8 and R19 are not lower alkyl when Z is 

I 



X is 

I 

and R 2 is aryl and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 

with the proviso that in formula (12), when X is -O - , Z is 

i 

-CH-, 



and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl 
group, Ris and R19 are not lower alkyl; 

with the proviso that in formula (12), Ri 8 and Ri 9 are not hydrogen when Ri is R 20 , Z is 

-ill-, 



X is -O-, and Y is 6-F; 
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all geometric optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid 
addition salt thereof. 



2. A compound as claimed in claim 1, wherein Qi is 



10 



3. A compound as claimed in claim 1, wherein Qi is 



15 



20 




25 



4. A compound as claimed in claim 1, wherein Qi is 

/—\ 

Z H- 

\ / 



30 



and Y 2 has the formula (7). 
5. A compound as claimed in claim 1 , wherein Qi is 



35 



40 



45 



and Y 2 is formula (9). 
6. A compound as claimed in claim 1 , wherein Qi is 



\ / 



50 



and Y 2 is formula (10). 
7. A compound as claimed in claim 1, wherein Qi is 



55 
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5 



10 



15 



20 



25 



-Z M Y 

\__/ 



and Y 2 is formula (11). 
8. A compound as claimed in claim 1 , wherein Qi is 



and Y 2 is formula (12). 
9. A compound as claimed in claim 1, wherein Q, is 



2 





and Y 2 is formula (13). 

30 10. A compound as claimed in claim 1, which is 1 - [4 - [3 - [4 - (1 H - indazol - 3 - yl) - 1 - piperazinyl] - 
propoxy]-3-methoxyphenyl]ethanone or a pharmaceutical^ acceptable acid addition salt thereof. 

11. A compound as claimed in claim 1, which is 1 -[4 -[3 -[4 -(1,2 -benzisoxazol -3-yl)-1 - 
piperidinyl]propoxy]-3-methoxyphenyl]ethanone or a pharmaceutical^ acceptable acid addition salt 
35 thereof. 



12. A compound as claimed in claim 1, which is 1 - [4- [3 -[4 - (6 -fluoro - 1 ,2 -benzisoxazol -3 - yl] - 1 - 
piperidinyl] propoxy] - 3 - methoxyphenyl]ethanone or a pharmaceutical^ acceptable acid addition salt 
thereof. 

40 

13. A compound as claimed in claim 1, which is 1 -[4 -[4 -[4- (1,2 -benzisoxazol -3 -yl)- 1 - 
piperidinyl]butoxy]-3-methoxyphenyl]ethanone or a pharmaceutical^ acceptable acid addition salt 
thereof. 

45 1 4. A compound as claimed in claim 1 , which is 1 - [4 - [4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]butoxy]-3-methoxyphenyl]ethanone or a pharmaceutical^ acceptable acid addition salt 
thereof. 

15. A compound as claimed in claim 1, which is 1 -[4 -[2-[4- (1,2 -benzisoxazol -3 -yl)- 1 - 
50 piperidinyl]ethoxy]-3-methoxyphenyl]ethanone fumarate or a pharmaceutical^ acceptable acid ad- 
dition salt thereof. 

16. A compound as claimed in claim 1, which is 1 -[4-[4-[4-(1H-indazol-3-yl)- 1 - piperazinyl] - 
butoxy]-3-methoxyphenyl]ethanone fumarate or a pharmaceutical^ acceptable acid addition salt 

55 thereof. 

17. A compound as claimed in claim 1, which is 1 - [4 - [2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]ethoxy]-3-methoxyphenyl]ethanone or a pharmaceutical^ acceptable acid addition salt 
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thereof. 

18. A compound as claimed in claim 1, which is 1 - [4 - [3 - [4 - (1 ,2 - benzisothiazol -3 -yl) - 1 - 
piperidinyl]propoxy]-3-methoxyphenyl]ethanone or a pharmaceutically acceptable acid addition salt 

5 thereof. 

19. A compound as claimed in claim 1, which is 4- [3 - [4- (6- fluoro - 1 ,2 - benzisoxazol -3 - yl)- 1 - 
piperidinyl]propoxy]-3-methoxy -a - methylbenzenemethanol or a pharmaceutically acceptable acid 
addition salt thereof. 

70 

20. A compound am claimed in claim 1, which is 1 - [4- [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol -3 - yl) - 
1 - piperidinyl] propoxy] - 3 - hydroxyphenyl]ethanone or a pharmaceutically acceptable acid addition 
salt thereof. 

75 21. A compound as claimed in claim 1, which is 1 -[4 - [3 - [4 - (6 - fluoro - 1 H - indazol - 3 -yl) - 1 - 
piperazinyl]propoxy] - 3 - methoxyphenyi]ethanone or a pharmaceutically acceptable acid addition salt 
thereof. 

22. A compound as claimed in claim 1, which is 1 -[4 -[4- [4 - (6 - fluoro - 1H - indazol -3 -yl)- 1 - 
20 piperazinyl]butoxy] - 3 - methoxyphenyljethanone or a pharmaceutically acceptable acid addition salt 

thereof. 

23. A compound as claimed in claim 1, which is 1 -[4-[3-[4-(1H-indazol-3-yl)- 1 - piperidinyl] - 
propoxy] - 3 - methoxy phenyljethanone or a pharmaceutically acceptable acid addition salt thereof. 

25 

24. A compound as claimed in claim 1, which is 1 - [4 - [3 - [4 - (6-chloro - 1,2 - benzisoxazol -3 - yl) - 
1 -piperidinyl]propoxy]-3-methoxyphenyl]ethanone or a pharmaceutically acceptable acid addition 
salt thereof. 

30 25. A compound as claimed in claim 1, which is 1 -[4 -[4 -[4 -(6-chloro - 1, 2 -benzisoxazol -3- yl)- 
1 -piperidinyl]butoxy]-3-methoxyphenyl]ethanone fumarate or a pharmaceutically acceptable acid 
addition salt thereof. 

26. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (5 - fluoro - 1 ,2 - benzisoxazol — 3 — yl)— 1 — 
35 piperidinyl]propoxy]-3-methoxyphenyl]ethanone or a pharmaceutically acceptable acid addition salt 

thereof. 

27. A compound as claimed in claim 1, which is 6 -fluoro - 3 - [1 - [3 - (2 - methoxyphenoxy)propyl] - 4 - 
piperidinyl] -1, 2 - benzisoxazole fumarate or a pharmaceutically acceptable acid addition salt thereof. 

40 

28. A compound as claimed in claim 1 , which is 1 - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]propoxy]-4-methoxyphenyl]phenylmethanone or a pharmaceutically acceptable acid ad- 
dition salt thereof. 

45 29. A compound as claimed in claim 1, which is 1 - [4 - [4- [4 - (1H - indazol - 3- yl) - 1 - piperidinyl] - 
butoxy] - 3 - methoxyphenyljethanone or a pharmaceutically acceptable acid addition salt thereof. 

30. A compound as claimed in claim 1, which is 1 -[4 -[2 -[4 -(6-chloro -1,2 -benzisoxazol -3- yl)- 
1 -piperidinyl]ethoxy]-3-methoxyphenyl]ethanone or a pharmaceutically acceptable acid addition salt 

so thereof. 

31. A compound which is 3 - (3 - bromopropoxy - 4 - methoxyphenyl)phenytmethanone. 

32. A compound as claimed in claim 1 , which is 1 - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
55 piperidinyl]propoxy]phenyl]ethanone fumarate or a pharmaceutically acceptable acid addition salt 

thereof. 
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33. A compound as claimed in claim 1, which is 1 - [4-[3- [4 -(6- fluoro- 1,2 -benzisoxazol -3 -yl)-l - 
pipendinyl]propoxy]-2-methylphenyl]ethanone or a pharmaceutical^ acceptable acid addition salt 
thereof. 

34. A compound as claimed in claim 1 , which is 1 - [2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 

piper.d.nyl]propoxy]-5-methylphenyl]ethanone or a pharmaceutically acceptable acid addition salt 
thereof. 

35. A compound as. claimed in claim 1, which is N - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 
1 pipendinyl]propoxy]-4-methoxyphenyl]acetamide hemifumarate or a pharmaceutically acceptable 
acid addition salt thereof. 

36. A compound as claimed in claim 1, which is 1 -[4- [3 -[4 - (6 -fluoro- 1H -indazol -3 - yl)- 1 - 

piperid.nyl]propoxy]-3-methoxyphenyl]ethanone or a pharmaceutically acceptable acid addition salt 
thereof. 

37. A compound as claimed in claim 1, which is 1 -[4 -[3 -[4 -(6- fluoro- 1,2 -benzisoxazol -3- yl)-1 - 
piper.d,nyl]propoxy]-3-methylphenyl]ethanone hemifumarate or a pharmaceutically acceptable acid 
addition salt thereof. 

38. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
p.per.dinyl]propoxy]phenyl]ethanone or a pharmaceutically acceptable acid addition salt thereof. 

39. A compound as claimed in claim 1, which is 1 -[4-[3-[4-(6-chloro-1H-indazol-3-yl)-l - 
p.perazinyl]propoxy]-3-methoxyphenyl]ethanone or a pharmaceutically acceptable acid addition salt 
thereof. 

40. A compound as claimed in claim 1, which is 1 - [4 -[4 -[4 -(1,2 -benzisothiazol -3 -yl)-l - 
piperaz.nyl]butoxy]-3-methoxyphenyl]ethanone or a pharmaceutically acceptable acid addition salt 
thereof. 

41. A compound as claimed in claim 1, which is 4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
pipend.nyl]propoxy]-3-methoxybenzonitrile or a pharmaceutically acceptable acid addition salt 
thereof. 

42. A compound as claimed in claim 1, which is 1 -[4-[4-[4-(6-fluoro-1H-indazol-3-yl)-1 - 
piper.d.nyl]butoxy]-3-methoxyphenyl]ethanone or a pharmaceutically acceptable acid addition salt 
thereof. 

43 A compound as claimed in claim 1, which is 1 -[4- [3- [4- (1 - benzoyl - 6 - fluoro - 1 H - indazol - 3 - 
yl)-1-piperazinyl]propoxy]-3-methoxyphenyl]ethanone sesquifumarate or a pharmaceutically ac- 
ceptable acid addition salt thereof. 

44. A compound as claimed in claim 1, which is 1 -[4-t4-[4-(6-chloro-1H-indazol-3-yl)-1 - 
p.peraz.nyl]butoxy]-3-methoxyphenyl]ethanone or a pharmaceutically acceptable acid addition salt 
thereof. 

45. A compound as claimed in claim 1, which is 1 - [4 - [3 - [4 - (1 ,2 - benzisothiazol - 3 - yl) - 1 - 

p.peraz.nyl]propoxy]-3-methoxyphenyl]ethanone hemifumarate or a pharmaceutically acceptable acid 
addition salt thereof. 

46. A compound as claimed in claim 1, which is 1 -[3,5-dibromo-4-[3-[4-(6-fluoro-1 2- 
benz.soxazol-S-yO-i-piperidinylJpropoxyJphenylJethanone or a pharmaceutically acceptable acid 
addition salt thereof. 

47. A compound as claimed in claim 1, which is 1 - [4 - [2 - [4 - (1 ,2 - benzisothiazol - 3 - yl) - 1 - 
piperazinyl]ethoxy]-3-methoxyphenyl]ethanone or a pharmaceutically acceptable acid addition salt 
thereof. 
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48. A compound as claimed in claim 1, which is 6 -fluoro - 3 - [1 - (3 - phenoxypropyl) - 4 - piperidinyl] - 
1,2- benzisoxazole or a pharmaceutical^ acceptable acid addition salt thereof. 

49. A compound as claimed in claim 1, which is 1 - [4 - [2 - [4 -(6 - chloro - 1 H - indazol -3 - yl) - 1 - 
5 piperazinyl]ethoxy]-3-methoxyphenyl]ethanone or a pharmaceutical^ acceptable acid addition salt 

thereof. 

50. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl] - 1 - 
piperidinyl] propoxy] - 3- methylmercaptophenyl]ethanone or a pharmaceutical^ acceptable acid ad - 

io dition salt thereof. 

51. A compound which is 1 - [4- (3 - bromopropoxy) - 3 -bromophenyl]ethanone. 

52. A compound which is 1 - [4- (3 - bromopropoxy) - 3,5-dibromophenyl]ethanone. 

15 

53. A compound as claimed in claim 1, which is 1 - [4- [4-[4-(1,2 - benzisothiazol -3-yl)- 1 - 
piperidinyl]butoxy] - 3 - methoxyphenyljethanone or a pharmaceutical^ acceptable acid addition salt 
thereof. 

20 54. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]propoxy] - 3 - methoxyphenyl]phenylmethanone or a pharmaceutical^ acceptable acid ad- 
dition salt thereof. 

55. A compound as claimed in claim 1 . which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol — 3 — yl)— 1 — 
25 piperidinyl]propoxy]phenyl]ethanone or a pharmaceutical^ acceptable acid addition salt thereof. 

56. A compound as claimed in claim 1, which is 3 - [1 -[3 - [4- (1 -ethoxyethyl) - 2 - methoxyphenoxy] - 
propyl]-4- piperidinyl] -6 -fluoro -1,2 -benzisoxazole or a pharmaceutically acceptable acid addition 
salt thereof. 

30 : 

57. A compound as claimed in claim 1, which is 3 - [1 - [3 -[4 - (1 - acetoxyethyl) - 2 - methoxyphenoxy] - 
propyl] -4- piperidinyl] -6 -fluoro -1,2 -benzisoxazole or a pharmaceutically acceptable acid addition 
salt thereof. 

35 58. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 — yl)— 1 — 
piperidinyl]propoxy]-3-methoxyphenyl]pentanone or a pharmaceutically acceptable acid addition salt 
thereof. 

59. A compound as claimed in claim 1, which is 2 - [3 - [4 - (6 -fluoro - 1 ,2 - benzisoxazol -3 -yl) - 1 - 
40 piperidinyl]propoxy]-N-methylbenzeneamine hemifumarate or a pharmaceutically acceptable acid 

addition salt thereof. 

60. A compound as claimed in claim 1, which is 3-[1 - [3- (4- bromo-2- methoxyphenoxy)propyl]-4- 
piperidinyl] -6 -fluoro -1,2 -benzisoxazole or a pharmaceutically acceptable acid addition salt thereof. 

45 

61. A compound as claimed in claim 1, which is 1 - [4 - [3 - [4 - (6 - f luoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]propoxy]-3-methoxyphenyl]propanone or a pharmaceutically acceptable acid addition salt 
thereof. 

so 62. A compound as claimed in claim 1, which is 4-[3 -[4 -(6 -fluoro- 1,2 -benzisoxazol -3 - yl)- 1 - 
piperidinyl]propoxy]-3-methoxybenzamide or a pharmaceutically acceptable acid addition salt 
thereof. 

63. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
55 piperidinyl]propoxy] -3- (methylamino)phenyl]ethanone or a pharmaceutically acceptable acid addition 

salt thereof. 
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64. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - f luoro - 1 ,2 - benzisoxazol - 3 - y I) - 1 - 

piperidinyl]propoxy]-3-ethoxyphenyl]ethanone or a pharmaceutically acceptable acid addition salt 
thereof. 

5 65. A compound as claimed in claim 1, which is N - [2 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 
1 -piperidinyi]propoxy]phenyl]acetamide, or a pharmaceutically acceptable acid addition salt thereof. 

66. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]propoxy]-3-dimethylaminophenyl]ethanone, or a pharmaceutically acceptable acid add - 

w dition salt thereof. 

67. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 

piperidinyl]propoxy]-2-methoxyphenyl]ethanone, or a pharmaceutically acceptable acid addition salt 
thereof. 



75 



20 



25 



68. A compound which is 1 - [4- (3-chloropropoxy)-3-methoxyphenyl]-2,2,2~trifluoroethanone or a 
pharmaceutically acceptable acid addition salt thereof. 

69. A compound as claimed in claim 1, which is 4- [3 -[4 - (6- fluoro - 1 ,2 - benzisoxazol -3 - yl) - 1 - 
p.per.dinyl]propoxy]-3-hydroxy-a~methylbenzene methanol, or a pharmaceutically acceptable acid 
addition salt thereof. 

70. A compound as claimed in claim 1, which is 2 -[3 -[4 -(6 -fluoro - 1 ,2 -benzisoxazol -3 - yl) - 1 - 
piperidinyl]propoxy]aniline, or a pharmaceutically acceptable acid addition salt thereof. 

71. A compound as claimed in claim 1, which is N - [5 - acetyl - 2 - [3 - [4 - (6 -fluoro - 1 ,2 - 
benzisoxazol - 3 -yl)-1 - piperidinyl]propoxy]phenyl]acetamide, or a pharmaceutically acceptable acid 
addition salt thereof. 

30 72. A compound as claimed in claim 1, which is 3-[1 - [3 - (4 - ethyl - 2 - methoxyphenoxy)propyl] - 4 - 
pipendmyl] -6 -fluoro- 1,2- benzisoxazole, or a pharmaceutically acceptable acid addition salt thereof. 

73. A compound as claimed in claim 1, which is 1 -[3,5 -dimethoxy -4- [3 - [4 - (6 -fluoro - 1 2 - 

benzisoxazol -3-yi)-1-piperidinyl]propoxy]phenyl]ethanone, or a pharmaceutically acceptable acid 
35 addition salt thereof. 

74. A compound as claimed in claim 1, which is N - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 
1 -ptperidinyl]propoxy]phenyl]acetamide, or a pharmaceutically acceptable acid addition salt thereof. 

40 75. A compound as claimed in claim 1, which is 3-[3 -[4 -(6- fluoro -1,2 -benzisoxazol -3 -yl)- 1 - 
piperidinyl]propoxy]aniline, or a pharmaceutically acceptable acid addition salt thereof. 

76. A compound as claimed in claim 1, which is 3- [3 -[4 -(6- fluoro -1,2 -benzisoxazol -3 -yl)- 1 - 
piperidinyl]propoxy]-4-methoxyaniline, or a pharmaceutically acceptable acid addition salt thereof. 

45 

77. A compound as claimed in claim 1, which is 1 - [4 - [3 - [4 - (6 - f luoro - 1 ,2 - benzisothiazol - 3 - yl) - 
1 -piperidinyl]propoxy]-3-methylaminophenyl]ethanone, or a pharmaceutically acceptable acid ad- 
dition salt thereof. 

so 78. A compound as claimed in claim 1, which is N - [3 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 
1 - piperidinyl]propoxy]-4-methoxyphenyl]acetamide, or a pharmaceutically acceptable acid addition 
salt thereof. 

79. A compound as claimed in claim 1, which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisothiazol - 3 - yl) - 
55 1 -piperidinyl]propoxy]-3-methoxyphenyl]ethanone, or a pharmaceutically acceptable acid addition 

salt thereof. 
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80. A compound as claimed in claim 1, which is N,N- dimethyl -4 -[3- [4 -(6 -fluoro -1,2- 
benzisoxazol - 3 - yl) - 1 - piperidinyl]propoxy] - 3 - methoxybenzamide, or a pharmaceuticafly accept - 
able acid addition salt thereof. 



5 81. A compound as claimed in claim 1 , which is t - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]propoxy]-3 - methoxyphenyljethanone oxime, or a pharmaceutically acceptable acid addi - 
tion salt thereof. 

82. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
10 piperidinyl]propoxy]methoxyphenyl]ethanone oxime O- methyl ether, or a pharmaceutical^ acceptable 

acid addition salt thereof. 

83. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]propoxy] -3 - methoxyphenyljethanone hydrazone, or a pharmaceutical^ acceptable acid 

75 addition salt thereof. 

84. A compound as claimed in claim 1, which is 6 -fluoro -3- [1 - [3 - [2 - methoxy -4-(1 - 
methylethenyl)phenoxy]propyl]-4-piperidinyl]- 1 ,2 - benzisoxazole, or a pharmaceutical^ acceptable 
acid addition salt thereof. 

20 

85. A compound which is (Z) - 1 - [4- (4 -chloro -2 -butenyl)oxy] - 3 -methoxyphenyljethanone, or a 
pharmaceutically acceptable acid addition salt thereof. 

86. A compound as claimed in claim 1, which is (Z) - 1 -[4 - [[4-[4- (6- fluoro- 1 ,2- benzisoxazol -3 - 
25 yl)- 1 -piperidinyl]-2-butenyl]oxy]- 3- methoxyphenyljethanone, or a pharmaceutically acceptable 

acid addition salt thereof. 

87. A compound as claimed in claim 1, which is (E) - 1 - [3 - [4 - [[4 - (6 - f luoro - 1 ,2 - benzisoxazol - 3 - 
yl)- 1 -piperidinyl]-2-butenyl]oxy]-4-hydroxyphenylJethanone, or a pharmaceutically acceptable 

30 acid addition salt thereof. 

88. A compound as claimed in claim 1, which is (E) - 1 - [3 - [4 - [[4 - (6 -fluoro - 1 ,2 - benzisoxazol -3 - 
yl) — 1 -piperidinyl]-2-butenyl]oxy]-4-benzyloxyphenyl]ethanone, or a pharmaceutically acceptable 
acid addition salt thereof. 

35 

89. A compound as claimed in claim 1, which is 6 -fluoro -3 -[1 - [3 - [(5- methoxy - 1 H - indol -6 -yl) - 
oxy]propyl]-4-piperidinyl]-1,2-benzisoxazole, or a pharmaceutically acceptable acid addition salt 
thereof. 

40 90. A compound as claimed in claim 1 , which is 6 - fluoro - 3 - [1 - [3 - [(1 H - indol - 7 - y l)oxy]propyl] - 4 - 
piperidinyl]1,2-benzisoxazole, or a pharmaceutically acceptable acid addition salt thereof. 

91. A compound which is 6 -fluoro - 3 - [1 - (3 - hydroxypropyl) -4 -piperidinyl] - 1 ,2 - benzisoxazole, or a 
pharmaceutically acceptable acid addition salt thereof. 

45 

92. A compound as claimed in claim 1, which is 6 -fluoro -3-[1 - (2 -pyrimidinoxyjpropyll^- 
piperidinyl] - 1 ,2 - benzisoxazole, or a pharmaceutically acceptable acid addition salt thereof. 

93. A compound as claimed in claim 1, which is 6 - aceto - 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 
50 1 - piperidinyl]methyl - 1 ,4 - benzodioxan, or a pharmaceutically acceptable acid addition salt thereof. 

94. A compound as claimed in claim 1, which is 2 -[4 -(6 -fluoro- 1,2 -benzisoxazol -3 -yl)- 1 - 
piperidinyl]methyl - 1,4 -benzodioxan, or a pharmaceutically acceptable acid addition salt thereof. 

55 95. A compound as claimed in claim 1, which is 2 - [4 - (6- f luoro - 1,2 -benzisoxazol -3 -yl)- 1 - 
piperidinyl]ethyl] - 1,4 -benzodioxan, or a pharmaceutically acceptable acid addition salt thereof. 
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96. A compound as claimed in claim 1, which is 6-[3-[4-<6-fluoro- 1 ,2 - benzisoxazol -3 -yl)- 1 - 
piperidinyl]propoxy]-7-methoxy-l -tetralone, or a pharmaceutically acceptable acid addition salt 
thereof. 

5 97. A compound as claimed in claim 1, which is N - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 

piperidinyl]propyl]-6-acetyl-2~benzoxazolinone, or a pharmaceutically acceptable acid addition salt 
thereof. 

98. A compound as claimed in claim 1 , which is 1 - [4 - [3 - [4 - (6 - fluoro -1,2- benzisoxazol - 3 - yl) - 1 - 
10 piperidinyl]propyl]thiol]-3-methoxyphenyl]ethanone, or a pharmaceutically acceptable acid addition 

salt thereof. 

99. A compound as claimed in claim 1 , which is 4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - <2' - 
methoxyphenyl)butylpiperidine, or a pharmaceutically acceptable acid addition salt thereof. 



75 



100. A compound as claimed in claim 1, which is 1 - [4 - (1 ,3 -dithian -2 -yl)ethyl]phenyl - 4 -(6 -fluoro - 
1,2- benzisoxazol -3- yl)butylpiperidine, or a pharmaceutically acceptable acid addition salt thereof. 

101. A compound as claimed in claim 1, which is 1 - [4 - (4' - acetophenyl)butyl] - 4 - (6 - fluoro - 1 ,2 - 
benzisoxazol - 3 - yl)piperidine, or a pharmaceutically acceptable acid addition salt thereof. 

102. A compound as claimed in claim 1, which is 1 - [4 - [3 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]propylamino]-3-methoxyphenyl]ethanone, or a pharmaceutically acceptable acid addition 
salt thereof. 

103. A compound which is (2,4- difluorophenyl) - [1 - (phenylmethyl)- 3- pyrrolidinyl]methanone, or a 
pharmaceutically acceptable acid addition salt thereof. 

104. A compound as claimed in claim 1, which is 6 -fluoro -3 -[1 - (phenylmethyl) -3 -pyrrolidinyl]- 1,2- 
30 benzisoxazole, or a pharmaceutically acceptable acid addition salt thereof. 

105. A compound as claimed in claim 1, which is 1 - [4 -[3 -[4 -(6 -fluoro- 1,2 -benzisoxazol -3- yl)- 1 - 
piperidinyl]propylamino]-3-hydroxyphenyl]ethanone, or a pharmaceutically acceptable acid addition 
salt thereof. 



20 



25 



35 



106.A compound as claimed in claim 1, which is 1 -[3-bromo-4-[3-[4-(6-fluoro-1,2- 
benzisoxazol-3-yl)-l -piperidinyl]propoxy]phenyl]ethanone or a pharmaceutically acceptable acid 
addition salt thereof. 

40 107. A compound as claimed in claim 1, which is 1 - [4- [3 -[4 -(6 -fluoro - 1,2 -benzisoxazol -3- yl)- 1 - 

piperidinyl]propoxy]-3-methoxyphenyl]-2,2,2-trifluoroethanone, or a pharmaceutically acceptable 
acid addition salt thereof. 

108. A compound as claimed in claim 1, which is 4 -[4- (6 -fluoro - 1,2 -benzisoxazol -3 -yl)- 1 - 
45 piperidinyl]butyl bromide, or a pharmaceutically acceptable acid addition salt thereof. 

109. A compound as claimed in claim 1, which is N-[2-[4-(6-fluoro- 1,2 -benzisoxazol -3 -yl)- 1 - 
piperidinyl]ethyl]morpholine, or a pharmaceutically acceptable acid addition salt thereof. 

so 110.A compound as claimed in claim 1, which is 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
piperidinyl]ethyl acetate, or a pharmaceutically acceptable acid addition salt thereof. 

111.A compound as claimed in claim 1, which is 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
pipendinyl]ethyl methyl ether, or a pharmaceutically acceptable acid addition salt thereof. 



55 



11 2. A compound as claimed in claim 1, which is 4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 
piperidinyl]butyl acetate, or a pharmaceutically acceptable acid addition salt thereof. 
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113. A compound as claimed in claim 1, which is 4 - [4 - (6 -fluoro - 1 ,2 - benzisoxazol -3 -yl) - 1 - 
piperidinyl]butanol, or a pharmaceutically acceptable acid addition salt thereof. 

114. A compound as claimed in claim 1, which is 4 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
5 piperidinyl]butyl decanoate, or a pharmaceutically acceptable acid addition salt thereof. 

115. A compound as claimed in claim 1, which is 3 -[4 -(6 -fluoro- 1,2 -benzisoxazol -3-yl)- 1 - 
piperidinyl]propyl decanoate, or a pharmaceutically acceptable acid addition salt thereof. 

w 116.A compound as claimed in claim 1, which is N.N - diethyl - 4 - [4 - (6 -fluoro - 1 ,2 - benzisoxazol - 3 - 
yl) — 1 - piperidinyl]butyl carbamate, or a pharmaceutically acceptable acid addition salt thereof. 

117. A compound as claimed in claim 1, which is N - methyl - 4 - [4 - (6 -fluoro - 1 ,2 - benzisoxazol - 3 - 
yl) - 1 - piperidinyl]butyl carbamate, or a pharmaceutically acceptable acid addition salt thereof. 

75 

118. A compound as claimed in claim 1, which is 2 - [4 - (6- fluoro - 1 ,2 - benzisoxazol - 3 -yl)- 1 - 
piperidinyl]ethanol, or a pharmaceutically acceptable acid addition salt thereof. 

119. A compound as claimed in claim 1, which is 2 - [4 - (6 -fluoro - 1 ,2 - benzisoxazol -3 -yl) - 1 - 
20 piperidinyl]ethyl decanoate, or a pharmaceutically acceptable acid addition salt thereof. 

120. A compound as claimed in claim 1, which is N,N - diethyl - 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - 
yl) — 1 - piperidinyl]ethyl carbmate, or a pharmaceutically acceptable acid addition salt thereof. 

25 121. A compound as claimed in claim 1, which is (S)( + )-3-[4-(6-fluoro- 1,2 - benzioxazol -3 -yl)- 1 - 
piperidinyl] -2 -methyl -1 -propanol, or a pharmaceutically acceptable acid addition salt thereof. 

122. A compound as claimed in claim 1, which is (R)-( -)-3 -[4 -(6 -fluoro- 1,2 -benzisoxazol -3-yl) - 
1 -piperidinyl]2- methyl - 1 - propanol, or a pharmaceutically acceptable acid addition salt thereof. 

30 

123. A compound as claimed in claim 1, which is 3 -[1 - [3 - [4-(1 - methoxyethyl) -2 -hydroxyphenoxyll- 
propylJ-4 - piperidinyl] -6 -fluoro - 1 ,2 - benzisoxazole, or a pharmaceutically acceptable acid addition 
salt thereof. 

35 1 24.A compound as claimed in claim 1 , which is 6 - fluoro - 3 - [1 - [3 - [1 H - indol - 5 - yl)oxy]propyl] -4- 
piperidinyl]1 ,2, - benzisoxazole, or a pharmaceutically acceptable acid addition salt thereof. 

125. A compound as claimed in claim 1, which is 6-fluoro-3- [1 - [3 - [(isoquinol - 5 -yl)oxy]propyl]-4- 
piperidinyl]1 ,2 -benzisoxazole, or a pharmaceutically acceptable acid addition salt thereof. 

40 

126. A compound as claimed in claim 1, which is 6 -fluoro- 3 -[1 - [3- [(1 H - indol -4 - yl)oxy]propyl]- 4 - 
piperidinyl]1 ,2 -benzisoxazole, or a pharmaceutically acceptable acid addition salt thereof. 

127. A compound as claimed in claim 1, which is 6 -fluoro -3 -[1 -[3-[(6 -methoxy-1H -indol -5-yl)- 
45 oxy]propyl] - 4 - piperidinyl]- 1 ,2 - benzisoxazole, or a pharmaceutically acceptable acid addition salt 

thereof. 

128. A compound as claimed in claim 1, which is 1 - [3 - [4 - (6 -fluoro - 1 ,2 - benzisothiazol -3-yl)- 1 - 
piperidinyl]propoxy]3-hydroxyphenyl]ethanone, or a pharmaceutically acceptable acid addition salt 

so thereof. 

129. A compound as claimed in claim 1, which is 4 -[3 -[4- (6 -fluoro- 1,2 -benzisothiazol -3-yl)- 1 - 
piperidinyl]propoxy]3 - methoxy - alpha - methylbenzenemethanol, or a pharmaceutically acceptable 
acid addition salt thereof. 

55 

130. A compound as claimed in claim 1, which is (R)- (-)-3 -[4- (6 -fluoro- 1,2- benzisoxazol- 3-yl) - 
1 - piperidinyl] - 2 - methyl - 1 - propyl acetate, or a pharmaceutically acceptable acid addition salt 
thereof. 
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131. A compound as claimed in claim 1, which is 1 - (R) - ( - ) - [4 - [3 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - 
yl)-l -piperid.nylj -2- methyl -1 -propoxy]-3-methoxyphenyl]ethanone, or a pharmaceutically 
acceptable acid addition salt thereof. 

132. A compound as claimed in claim 1, which is 2- [2 -[4 - (6-fluoro - 1,2 -benzisoxazol -3 - yl)- 1 - 
pipendinyljethylj - 1 ,3 - dioxane, or a pharmaceutically acceptable acid addition salt thereof. 

133. A compound as claimed in claim 1, which is 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
pipendmyljethyl decanamide, or a pharmaceutically acceptable acid addition salt thereof. 

134. A compound as claimed in claim 1, which is 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
pipendmyljethyl acetamide, or a pharmaceutically acceptable acid addition salt thereof. 

135. A compound as claimed in claim 1, which is 2 - [2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
pipendinyl]ethyl]aminoethyl acetate, or a pharmaceutically acceptable acid addition salt thereof. 

136. A compound as claimed in claim 1, which is 4-(6-fluoro-1,2-benzisoxazol-3-yl)-1 -[3-(i - 
piper.dinyl)propyl]piperidine, or a pharmaceutically acceptable acid addition salt thereof. 

so 137.A compound as claimed in claim 1. which is 1 -(3-dimethylaminopropyl)-4-(6-fluoro- 1 2- 
benzisoxazol - 3 - yl)piperidine, or a pharmaceutically acceptable acid addition salt thereof. 

138. A compound as claimed in claim 1, which is 3 -[4-(6- fluoro- 1.2 -benzisoxazol- 3- yl)- 1 - 
pipendmyl]- 2.2- dimethyl -1 -propanol. or a pharmaceutically acceptable acid addition salt thereof. 

25 

139. A compound as claimed in claim 1, which is 1 - (S)( + )- [4 - [3 - [4 - (6 - fluoro - 1 .2 - benzisoxazol - 

3-yl)-1-piper.dinyl]-2-methyl-1-propoxy]-3-methoxyphenyl]ethanone, or a pharmaceutically 
acceptable acid addition salt thereof. 

so 140.A compound as claimed in claim 1, which is 2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
pipendmyljethyl thioacetate, or a pharmaceutically acceptable acid addition salt thereof. 

141. A compound as claimed in claim 1, N - [2 - [4 - (6 - fluoro - 1 .2 - benzisoxazol - 3 - yl) - 1 - 
pipendmyljethyl] - 4,5 - dichlorophthalimide. or a pharmaceutically acceptable acid addition salt thereof. 

142. A compound as claimed in claim 1, which is N-[2-[4-(6-fluoro-1,2-benzisothiazol-3-yl)-l - 
pipendmyljethyljphthalimide. or a pharmaceutically acceptable acid addition salt thereof. 

143. A compound as claimed in claim 1, which is N -[2 -[4 -(6 -fluoro -1,2 -benzisoxazol -3 -yl)-1 - 
pipendmyljethyl] -3,6 -dichlorophthalimide, or a pharmaceutically acceptable acid addition salt thereof. 

144. A compound as claimed in claim 1, which is N - [2- [4 -(6- fluoro -1,2 -benzisoxazol -3 -yl)- 1 - 
pipendmyljethyl] -4 -chlorophthalimide, or a pharmaceutically acceptable acid addition salt thereof. 

45 145. A compound as claimed in claim 1, which is N - [2 -[4 -(6 -fluoro -1,2 -benzisoxazol -3 -yl)-1 - 
pipendmyljethyl] -3 -fluorophthalimide, or a pharmaceutically acceptable acid addition salt thereof. 

146. A compound as claimed in claim 1, which is N - [2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 - 
pipendmyljethyl] -4 -fluorophthalimide. or a pharmaceutically acceptable acid addition salt thereof. 

147. A compound as claimed in claim 1, which is N -[2 -[4- (6 -fluoro- 1,2- benzisoxazol- 3- yl)- 1 - 
piper.dinylJethylJ-4-methylphthalimide. or a pharmaceutically acceptable acid addition salt thereof. 



40 



50 



55 



148. A compound as claimed in claim 1, which is N - [2 -[4 -(6 -fluoro -1,2 -benzisoxazol -3 -yl)-l 
pipendmyljethyl] -4 -methoxyphthalimide, or a pharmaceutically acceptable acid addition salt thereof. 

149. A compound as claimed in claim 1, which is N - [2 - [4 - (6 - fluoro - 1 ,2 - benzisoxazol - 3 - yl) - 1 • 
p.per.dinylJethyl]-4-nitrophthalimide, or a pharmaceutically acceptable acid addition salt thereof. 
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150. A compound as claimed in claim 1, which in 4 - [4- (6-fluoro - 1,2 - benzisoxazol -3 -yl)- 1 - 
piperidinyl]-2 -methyl - 2 - hydroxy butane, or a pharmaceutical^ acceptable acid addition salt thereof. 

151. A compound as claimed in claim 1, which is ethyl 3 - [4 - (6- fluoro - 1 ,2 - benzisoxazol -3 - yl) - 1 - 
5 piperidinyljpropionate, or a pharmaceutical^ acceptable acid addition salt thereof. 

152. A compound of the formula: 



w 



15 



20 



(Y)p 



-egr 



Qi 



(i) 



wherein 

Xis -O-, -S-, 



-NH, or -N-R 2 ; 

25 Fb is selected from the group consisting of lower aikyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 

alkanoyl, and phenylsulfonyl groups; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl, 
nitro, or amino, when p is 1 ; 
30 Y is lower alkoxy, hydroxy and halogen when p is 2 and Xis - 0 - ; 

Qi is selected from the group consisting of: 
(a) 



35 



40 



45 



and 
(b) 



P 



*2 



50 



where Z is - CH - or -N-;and 
Y 2 is selected from the group consisting of: 
0) 



55 
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in which (Rt ) is - (CH 2 ) n - where n is 2, 3, 4, or 5; or 

- CH 2 -CH = CH-CH 2 -, 
-CH 2 - C-C-CH 2 -, 

- CH 2 - CH = CH - CH 2 -CH 2 -, 

- CH 2 - CH 2 - CH = CH - CH 2 - , 
-CH 2 -C = C-CH 2 -CH 2 or 
-CH 2 -CH 2 -C = C-CH 2 

the - CH = CH - bond being cis or trans; and 
R and m are as defined hereinafter 
(2) 




where R 3 is H or - OCH 3 and n has the above meaning; 



-<CH 2 ) n -0 




R» is hydrogen, lower alkyl, lower alkoxy, amino, mono- or dialkylamino, d -C 3 acyl amino 
C, -C$ alkanoyl, trifluoromethyl, chlorine, fluorine, bromine, 
or 

0 
II 

-C-aryl ; 

in which aryl is phenyl or 




where Rs is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, iodine, 
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lower monoalkylamino, lower dialkylamino nitro, cyano, trifluoromethyl, trifluoromethoxy; 
where n has the above meaning; 

(4) 




where n and FU are as previously defined; 



(5) 




where either one of X y or X 2 is 



-fir 

o 



and the other is - CH2 - ; 

Rs' is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, or bromine; and 

(6) 



\\ 




where n and FU are as previously defined; 
(7) 
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w 




where n and R* are as previously defined; 
(8) 



15 



20 



0 

// H 

-(CH 2 J n H^t^K 



25 



where n is as previously defined; 
(9) 



30 



(*>1 



-<2> 



35 



40 



45 



50 



55 



where Q 2 is S, NH, or -CH 2 

Re is the same as Ri when Q 2 is S or NH; and 

when Q 2 is -CH 2 Rs is selected from the group consisting of: 

- CH 2 — CH 2 — 
-CH 2 -CH 2 -CH 2 - 
-CH 2 -CH 2 -CH 2 -CH 2 - 

- CH 2 - CH = CH 2 - CH 2 - 

- CH 2 - CH 2 -CH = CH- 
-CH 2 -CH = CH-CH 2 - 

- CH 2 - CH 2 -CH = CH- 

- CH 2 - CH = CH - CH 2 - CH 2 - 

- CH 2 - CH 2 - CH = CH - CH 2 - 

- CH 2 - CH 2 - CH 2 - CH = CH - 

- CH 2 - CH = CH - CH 2 - CH 2 - 

- CH 2 - CH 2 - CH = CH - CH 2 - 

- CH 2 - CH 2 - CH 2 - CH = CH - 

- CH 2 - C = C - CH 2 
-CH 2 -CH 2 -C = C- 
-CH 2 -C = C-CH 2 -CH 2 - 
-CH 2 -CH 2 -C = C- CH 2 - 

- CH 2 - CH 2 - CH 2 - CH 2 = C - 

the -CH = CH- bond being cis or trans; 
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R is hydrogen, lower alkyl, lower alkoxy, hydroxyl. carboxyl, chlorine, fluorine, bromine, 
iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, trifluoromethoxy : cyano, 
acylamino, trifluoromethyl, trifluoroacetyl, aminocarbonyl, dialkylaminocarbonyl, formyl, 

ft 

-C -alkyl, 

i°i 

-C-O-alkyl, 

i°i 

-C-aryl, 

ft 

-C-heteroaryl , 

OR7 
I 

-CH-alkyl , 

W 

II 

-C -alkyl, 
w 

II 

-C-aryl, or 

W 
II 

-C-heteroaryl ; 

alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 




7 w 



Q 3 is -0-, -S- , -NH, -CH-N-; 
W is CH 2 or CHRs or N - R 9 ; 
R 7 is hydrogen, lower alkyl, or acyl; 
Rs is lower alkyl; 

Rs is hydroxy, lower alkoxy, or -NHR10; and 
R10 is hydrogen, lower alkyl, C1 -C3 acyl, aryl, 
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l°l o 
-C-aryl or -C- heteroaryl, 

5 

where aryl and heteroaryl are as defined above; and 

m is 1, 2, or 3; all geometric optical and stereoisomers thereof, or a pharmaceutical^ 
acceptable acid addition salt thereof. 

w 153. A compound as claimed in claim 1 , wherein Xis -O-, -S-, 

I 

-NH. 



75 



20 



154. A compound as claimed in claim 1, wherein Y is hydrogen, chlorine, bromine, or fluorine. 

155. A compound as claimed in claim 1, wherein Z is 

I 

-CH-. 



25 

156.A compound as claimed in claim 1, wherein Z is 



I 



30 ~ N " 



157.A compound as claimed in claim 1, wherein n is 2, 3, or 4. 
35 158.A compound as claimed in claim 1, wherein X is -0-. 

159. A compound as claimed in claim 1, wherein X is -S-. 

160. A compound as claimed in claim 1, wherein X is 

40 

I 

-NH. 

45 

161. A compound as claimed in claim 1, wherein X is 

I 

50 -N-R2 • 

162. A compound as claimed in claim 1, wherein X is -0-, -S-, or -NH- - Y is H CI F -CF 3 - Ft is 
selected from the group consisting of hydrogen, Ci - C 3 alkyl, Ci - C 3 ' alkoxy ' - OH CI F Br I 

55 acyl, Ci - C 3 alkylamino, acylamino, -N0 2 , -OCF 3t -CF 3 ; and n is 2, 3, or 4. ' ' 

163. A compound as claimed in claim 162, wherein the substituent Y is in the 5- or 6 - position. 
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164. A compound as claimed in claim 163, wherein m is 2. 

165. A compound as claimed in claim 163, wherein n is 3. 
5 166. A compound as claimed in claim 163, wherein p is 1. 

167.A compound as claimed in claim 163, wherein Z is 



10 



15 



20 



25 



30 



35 



I 

-CH-. 



168.A compound as claimed in claim 163, wherein Z is 



I 

-N- 



169. A compound of the formula: 



m p 




wherein Xis -0-, - S - , - NH - , or 



(CH2)nO 




p is 1 or 2, 

40 Y is hydrogen, CI, Br, or F when p is 1; 

Y is lower alkoxy or halogen when p is 2 and X is - O - ; 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenyl sulfonyl groups; 
Z is 

45 

I 

50 n is 2, 3, or 4; 

R is hydrogen, Ci - C3 alkyl, C1 - C3 alkoxy, hydroxyl, acyl, alkanoyl, CI, F, Br, I, amino, C1 - 
C 3 mono or dialkylamino, acylamino, -N0 2 , -OCF 3 , -CF3, 



55 
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0 
II 

-C-alkyl, or 

OR 7 
I 

-CH-alkyl; 

w alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 

or a pharmaceutical^ acceptable acid addition salt thereof. 
15 170.A compound of the formula: 



( R). 



20 




25 

wherein X is - 0 - ; 
p is 1 or 2; 

Y is hydrogen, hydroxy, CI, Br, or F, when p is 1; 
30 Y is ,ow er alkoxy, hydroxy, or halogen when p is 2 and X is - O- 

Z is 



35 



40 



45 



50 



55 



JL 



n is 2, 3, or 4; 

R is hydrogen, Ci - C 3 alkyl, Ci - C 3 alkoxy, hydroxy!, acyl, alkanoyl, CI, F, Br, I, amino Ci 
C 3 mono or dialkylamino, acylamino, -N0 2 , -OCF 3 , -CF 3 , 



i°i 

-C-alkyl, or 

OR 7 
I 

-CH-alkyl, 

alkyl is lower alkyl; 

Ft? is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 

or a pharmaceutical^ acceptable acid addition salt thereof. 
171 .A compound of the formula: 



144 
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<RJ 



70 



15 



Y) 



N- 



wherein X is - S - ; 
p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p is 1 ; 

Y is lower alkoxy or halogen when p is 2 and X is - S • 
2 is 



20 



-N-; 

n is 2, 3, or 4; 

R is hydrogen, Ci - C3 alkyl, C1 - C 3 alkoxy, hydroxyl, acyl, alkanoyl, CI, F, Br, I, amino, C1 
C 3 mono or dialkyl amino, acylamino, -N0 2 , -OCF 3 , -CF 3 , 



25 



30 



Pi 

-C-alkyl, or 

OR7 
I 

•CH-alkyl , 



35 



alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 

or a pharmaceutically acceptable acid addition salt thereof. 
172. A compound of the formula: 



40 



45 



<*)) 




(CK 2 )nO 



50 



55 



wherein X is -NH-; 
p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p is 1; 

Y is lower alkoxy or halogen when p is 2 and X is - NH - ; 
Z is 
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n is 2, 3, or 4; 

R is hydrogen, Ci - C 3 alkyl, Ci - C 3 alkoxy, hydroxy!, acyl, alkanoyl, CI, F, Br, I, amino, Ci 
C3 mono or dialkyl amino, acylamino, -N0 2 , -OCF 3 , -CF 3 , 



10 



75 



-C-alJcyl, or 

OR7 

I 

-CH-al3cyl, 



alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 

or a pharmaceutical^ acceptable acid addition salt thereof. 
173. A compound of the formula: 



25 



30 




( Rj, 



<c*2)nO 




\\ // 



35 



wherein X is 



40 



I 

-N-R 2 ; 



45 



p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p is 1; 

Y is lower alkoxy or halogen when p is 2 and X is 



50 



I 

-N-R 2 ; 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl 
alkanoyl, and phenylsulfonyl groups; 
Z is 



55 
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n is 2, 3, or 4; 

R is hydrogen, Ci - C3 aikyl, C1 - C3 alkoxy, hydroxyl, acyl, alkanoyl, CI, F, Br, I. amino, Ci - 
C3 mono or dialkyl amino, acylamino, -NO2, -OCFs, -CF3, 



-C-aikyl, or 



70 OR7 

I 

-CH-alkyl, 



75 alky! is lower alkyl; 

R7 is hydrogen, lower alkyl, or acyl; and 
m is 1, 2, or 3; 

or a pharmaceutical^ acceptable acid addition salt thereof. 
20 174. A compound of the formula: 



25 



30 



35 



S>\ / < C »2> n O /fK 




wherein Xis -0-, - S - , -NH-,or 



I 

-N-R 2 ; 



p is 1 or 2; 

40 Y is hydrogen, CI, Br, or F when p is 1; 

Y is lower alkoxy, hydroxy, or halogen when p is 2 and X is -O- ; 

R2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenylsulfonyl groups; 
Z is 

45 

I 

-CH-; 

50 n is 2, 3, or 4; 

R is hydrogen, Ci - C3 alkyl, Ci - C3 alkoxy, hydroxyl, acyl, alkanoyl, CI, F, Br, I, amino, Ci - 
C3 mono or dialkyl amino, acylamino, -NO2, -OCF 3 , -CF 3 , 



55 
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5 -C-alkyl, or 

OR7 
I 

-CH-alJcyl; 

70 

alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl; or acyl; and 
m is 1, 2, or 3; 

or a pharmaceutical^ acceptable acid addition salt thereof. 

75 

175. A compound of the formula: 



20 



25 



cm, 




30 



wherein X is - O - ; 
p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p is 1; 

Y is lower alkoxy, hydroxy, or halogen when p is 2 and X is -O-; 
Z is 



35 



45 



50 



n is 2, 3, or 4; 

R is hydrogen, C1 - C 3 alkyl, C1 - C 3 alkoxy, hydroxy I, acyl, alkanoyl, CI, F, Br, I, amino C1 
40 C 3 alkylamino, acylamino, -N0 2 , -OCF 3 , -CF 3t 

O 

II 

-C-alJcyl, or 

OR7 
I 

-CH-alkyl, 



alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl, or acyl; and 
m is 1 , 2, or 3; 

55 or a pharmaceutical^ acceptable acid addition salt thereof. 

176. A compound of the formula: 
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<*>! 



•(CMDnO- 



10 



15 



wherein X is - S - ; 
p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p is 1 ; 

Y is lower alkoxy, hydroxy, or halogen when p is 2 and X is -S - ; 
Z is 



20 



25 



-CH-; 



n is 2, 3, or 4; 

R is hydrogen, Ci - C 3 alkyl, Ci - C 3 alkoxy, hydroxyl, acyl, alkanoyl, CI, F, Br, I, amino, C 
C3 mono or dialkyl amino, acylarnino, -NO2. -OCF 3l -CF 3 , 



30 



35 



40 



-C-alkyl , or 

OR7 
I 

-CH-alkyl, 

alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl, or acyl; and 
m is 1 , 2, or 3; 

or a pharmaceutical^ acceptable acid addition salt thereof. 
177.A compound of the formula: 



45 



50 



ex. 



II 




wherein X is - NH- ; 
55 p is 1 or 2; 

Y is hydrogen, CI, bromine, or F, when p is 1 ; 

Y is lower alkoxy when p is 2 and X is - NH - ; 
Z is 
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5 



10 



I 

-CH-; 



n is 2, 3, or 4; 



R is hydrogen, C, - C 3 alkyl, C, - C 3 alkoxy, hydroxyl, acyl, alkanoyl, CI, F, Br, I, amino C, 
C 3 mono or dialkyl amino, acylamino, -N0 2 , -OCF 3 , -CF 3 , 

l°l 

-C-alJcyl , 



75 or 



20 



OR 7 
I 

-CH-alkyl , 



alkyl is lower alkyl; 

R7 is hydrogen, lower alkyl, or acyl; and 
m is 1 , 2, or 3; 

25 or a pharmaceutical^ acceptable acid addition salt thereof. 
178. A compound of the formula: 



30 



35 



(*>, 




(CH 3 ) n O 



wherein X is 



40 



\ 

-N-R 2; 



45 



50 



p is 1 or 2; 

Y is hydrogen, CI, Br, or F, when p is 1; 

Y is lower alkoxy or halogen when p is 2 and X is 



I 



-N-R 2 ; 



55 



R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl arovl 
alkanoyl, and phenylsulfonyl groups; 
Z is 



-CH-; 
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n is 2, 3, or 4; 

R is hydrogen, Ci - C3 alkyl, C1 - C3 alkoxy, hydroxyl, acyl, alkanoyl, CI, F, Br, I. amino, C1 - 
C3 mono or dialkyl amino, acylamino, -NO2, -OCF3, -CF 3 , 

-C-alkyl, 

or 



-CH-alkyl, 

alkyl is lower alkyl; 

R 7 is hydrogen, lower alkyl, or acyl; and 
m is 1 , 2, or 3; 

or a pharmaceutical^ acceptable acid addition salt thereof. 

179. A compound which is 1 - [4- (3 - bromopropoxy) - 3 - methylmercaptophenyl]ethanone. 

180. A compound which is 4 - (3 - bromopropoxy) - 3 - methoxybenzonitrile. 

181. A compound which is 1 - [4- (3 - bromopropoxy) - 3 -methylphenyl]ethanone. 

182. A compound which is 1 - [4- (3 - bromopropoxy) - 3 - methoxyphenyl]phenylmethanone. 

183. A compound of the formula: 



0 




(ID 



wherein 

X is -0-, -S-, 



-NH, or -N-R2; 

R2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenylsulfonyl groups; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl, 
nitro, or amino, when p is 1 ; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is - O - ; 
Z is 

151 
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-CH- or -N-; 

5 

in which (Rt ) is R 2 o, R21 or R 2 2,wherein: 

R20 is - (CH 2 ) n - where n is 2, 3, 4 or 5; 
R21 is 

w - CH 2 -CH = CH- CH 2 - , 

-CH 2 -C = C-CH 2 

- CH 2 - CH = CH - CH 2 -CH 2 -, 

- CH 2 - CH 2 - CH = CH - CH 2 - , 
-CH 2 -C = C-CH 2 -CH 2 - , or 

is -CH 2 -CH 2 - C = C-CH 2 

the - CH = CH - bond being cis or trans; 

R 22 is R 20 or R 21 in which one or more carbon atoms of R 20 or R 21 are substituted by at least one 
C1 - Cg linear alkyl group, phenyl group or 

20 



25 



35 



40 



45 



JZ X ) 

lover e .JJgrlgngyl 




where Z, is lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2 , -NH 2 or halogen; and 
Ft, is hydrogen, lower alkyl, lower alkoxy, hydroxy, amino, mono - or dialkylamino, Ci - C 3 acyl 
30 amino, Ci - C G alkanoyl, trifluoromethyl, chlorine, fluorine, bromine, 

l°l 



-0-C-(C 1 -C 12 straight or branched chain) alkyl 



or -C-aryl ; 

in which aryl is phenyl or 




where R 5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, iodine, lower 
monoalkylamino, lower dialkylamino nitro, cyano, trifluoromethyl, trifluoromethoxy 
q is 1 , 2, 3 or 4; 

with the proviso that in formula (II) R 4 is not hydrogen when Y is 6-F, X is O Z is -CH- and n 
so is 2, 3 or 4, ' 

all geometric optical end stereoisomers thereof, or a pharmaceutical ly acceptable acid addition salt 
thereof. 



55 



184.A compound according to claim 183 where 
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70 



75 




is replaced by 




185.A compound of the formula: 



20 



25 



IV. 




(Ill) 



30 



wherein 

X is -0-, -S-, 



I I 

-NH, or -N-R2; 



35 R2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 

alkanoyl, and phenylsulfonyl groups; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl, 
nitro, or amino, when p is 1 ; 
40 Y is lower alkoxy, hydroxy and halogen when p is 2 and X is - O - ; 

where Z is 



45 -CH- or -N-; 

and 

Y 2 is 

50 -R1 -O-R12; 

in which (R1 ) is R20, R21 or R22, wherein: 
R20 is -(CH 2 ) n - where n is 2, 3, 4 or 5; 
R21 is 

55 

- CH 2 ~ CH = CH = CH2 — , 

- CH2 — C = C — CH2 — , 

- CH 2 - CH = CH - CH 2 - CH 2 - , 
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10 



15 



20 



25 



30 



35 



50 



55 



- CH 2 - CH 2 -CH = CH- CH 2 - , 
~CH 2 -C = C-CH 2 -CH 2 or 
-CH 2 -CH 2 -C = C-CH 2 -, 

the - CH = CH - bond being cis or trans; 

R22 is R 2 o or R 2 i in which one or more carbon atoms of R 20 or R 21 are substituted by at least one 
C1 - C& linear alkyl group, phenyl group or 

lover alKyleneyl - 




where Z, is lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2 , -NH 2 or halogen; and R and m are as 
defined hereinafter; 

where R12 is selected from the group consisting of: 
hydrogen, 

-C-(C!-C 12 straight chain or branched) alJcyl 

ft 

-C-NR 13 R 14/ 

ft 

-C-NR 15 R 16 , and 

ft 

fi*"' 



40 where R1 3 is selected from the group consisting of hydrogen and (Ci - C t2 ) alkyl groups; 

where R,* is selected from the group consisting of hydrogen and (C1 -C12) alkyl groups; 

where NR 15 Rig taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 

where R17 is selected from the group consisting of lower alkyl and aryl groups; 
45 with the proviso that in formula (III), R 12 is not H when Z is 

I 

-N-, 



Xis - NH - or 



I 

-NR 2 

where R 2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl Y is hydrogen, lower alkyl, lower alkoxy, 
chlorine, fluorine, bromine, iodine or a hydroxyl group and p is 1 or 2; 
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with the proviso that in formula (III), R12 is not H when X is 



5 -NR2 i 

where R2 is phenyl, Z is 

I 

-N-, 



and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl group; 
75 all geometric optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid addition salt 

thereof. 

186.A compound of the formula: 



20 



25 



(Y) 




(IV) 



wherein 

30 Xis -0-, -S-, 



-NH, or -N-R 2 ; 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenylsulfonyl groups; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl, 
nitro, or amino, when p is 1 ; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is - O - ; 
where Z is 



-CH- or -N-; 



35 



40 



and 

Y 2 is 

50 

-R, -NR18R19; 

in which (R1) is R20, R21 or R22, wherein: 
R 2 o is -(CH 2 )n- where n is 2, 3, 4 or 5; 
55 R 2 i is 

-CH 2 -CH = CH-CH 2 -, 
- CH2 - C = C - CH2 - , 
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w 



15 



25 



30 



35 



40 



45 



50 



- CH 2 - CH = CH - CH 2 - CH 2 - , 

- CH 2 - CH 2 - CH = CH - CH 2 - , 

- CH 2 - C = C - CH 2 - CH 2 - , or 
-CH 2 -CH 2 -C = C-CH 2 

the - CH = CH - bond being cis or trans; 

R22 is R 20 or R 21 in which one or more carbon atoms of R 20 or R 21 are substituted by at least one 
C1 -C 6 linear alky! group, phenyl group or 

-(Zl)] 

lower alky la^y! 




where Z ; is lower alkyl, -OH. lower alkoxy, -CF 3 , -NO z , -NH 2 or halogen; and R and m are as 
defined hereinafter; 

where Ri 8 and R 19 are independently selected from the group consisting of: 
hydrogen, 

20 (C1 - C1 2 straight or branched chain) alkyl, 

ft 

-C-0-(d-C 12 ) alkyl, 

i°i 

-C-(d-C 12 ) alkyl; and 

where NR 18 R I9 taken together form a ring structure selected from the group consistinq of 
pipendinyl, morpholinyl and piperazinyl; 

with the proviso that in formula (IV), R 18 and R, 9 are not lower alkyl when Z is 



Xis 



I 

-NR 2 

and R 2 is aryl and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine iodine or a 
hydroxyl group; 

with the proviso that in formula (IV), when X is - O - , Z is 

I 

-CH-, 



and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl group R, 8 
55 and R, 9 are not lower alkyl; a H ' 

with the proviso that in formula (IV), R, 8 and R19 are not hydrogen when R, is R 20 . Z is 
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5 X is -0-, and Y is 6-F; 

all geometric optical and stereoisomers thereof, or a pharmaceutically acceptable acid addition salt 
thereof. 

187. A compound of the formula: 

10 



15 




20 wherein 

X is -O-, -S-, 



-NH, or -N-R 2 ; 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenylsulfonyl groups; 
p is 1 or 2; 

30 Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl, 

nitro, or amino, when p is 1 ; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is - O - ; 
where Z is 

35 

I I 
-CH- or -N-; 



40 and 

Y 2 is 

- Ri -S-R12; 

45 in which (R1) is R20, R21 or R22, wherein: 

R20 is -(CH 2 ) n - where n is 2, 3, 4 or 5; 
R21 is 

-CH 2 -CH = CH-CH 2 -, 
50 -CH 2 -C = C-CH 2 -, 

- CH 2 - CH = CH - CH 2 - CH 2 - , 

- CH 2 - CH 2 - CH = CH - CH 2 - , 
-CH 2 -C = C-CH 2 -CH 2 or 

- CH 2 - CH 2 - C = C — CH 2 — , 



55 



the -CH = CH- bond being cis or trans; 

R22 is R 2 o or R 2 i in which one or more carbon atoms of R 2 o or R 2 i are substituted by at least one 
Ci -C6 linear alkyl group, phenyl group or 
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where 2 1 is lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2 , - NH 2 or halogen; and R and m are as 
defined hereinafter; 
10 where R 12 is selected from the group consisting of: 

hydrogen, 



75 



20 



25 



30 



ft 

ft 

-C-NR 13 R 14 , 

0 
II 

-C-NR 1S R 16f and 

0 
II 

i s f Rl " 

o 



where R 13 is selected from the group consisting of hydrogen and <Ci -Ci 2 ) alkyl groups; 
where R 14 is selected from the group consisting of hydrogen and (Ci -Ci 2 ) alkyl groups' 
where NR 15 Ri 6 taken together form a ring structure selected from the group consistino of 
35 piperidinyl, morpholinyl and piperazinyl; 

where Ri 7 is selected from the group consisting of lower alkyl and aryl groups; 
all geometric optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid addition salt 
thereof. 

ao 188. A compound as claimed in claim 195 where 



45 

is replaced by 

50 





55 



189. A compound as claimed in claim 196 where 
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is replaced by 



10 




15 

190. A Compound as claimed in claim 197 where 




2 



is replaced by 

25 



30 




191. A pharmaceutical composition which comprises a compound of the formula: wherein 

35 



40 




45 X is -0-, -S-, 



-NH, or -N-R 2 ; 

50 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenylsulfonyl groups; 
p is 1 or 2; 

55 Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl, 

nitro, or amino, when p is 1 ; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is - O - ; 
Qi is selected from the group consisting of: 
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(a) 



-z s- 



70 



and 
(b) 



15 




20 



25 



where 2 is 



and 



-CH- or 



Y 2 is selected from the group consisting of: 
(D 



30 



35 



(R- ) -0 



(R) 



m 



40 



in which (Ri) is R 20 , R21 or R 22 , wherein: 
R 2 o is -(CH 2 ) n - where n is 2, 3, 4 or 5; 
R 2 i is 



45 



50 



-CH 2 -CH = CH-CH 2 
-CH 2 -C = C-CH 2 

- CH 2 - CH = CH - CH 2 -CH 2 - , 

- CH 2 - CH 2 -CH = CH-CH 2 -, 
-CH 2 -C = C-CH 2 -CH 2 -, or 
-CH 2 -CH 2 -C = C-CH 2 -, 

the - CH = CH - bond being cis or trans; 

R 22 is R 20 or R 2i in which one or more carbon atoms of R 20 or R 21 are substituted by at 
least one C1 - Cg linear alkyl group, phenyl group or 



55 



lower a 



13cyleney l 
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where Z- is lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2 , -NH 2 or halogen; and R and m 
are is defined hereinafter; 
(2) 




where R-, is as previously defined, and R3 is H or -OCH3; 



(3) 




where is as previously defined; and 

FU is hydrogen, lower alkyl, lower alkoxy, hydroxy, amino, mono- or dialkylamino, -C3 
acyl amino, C1 -C& alkanoyl, trifluoromethyl, chlorine, fluorine, bromine, 



ft 



ft 



-0-C-(C 1 -C 12 straight or branched chain) alkyl or -C-aryl; 



in which aryl is phenyl or 




where R5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, iodine, 
lower monoalkylamino, lower dialkylamino, nitro, cyano, trifluoromethyl, trifluoromethoxy; 
(4) 



<9- 



where Ri and R* are as previously defined; 



(5) 



161 



EP0 542 136 A1 



5 



10 




where either one of X y or X 2 is 




2 o and the other is -CH 2 - ; and 

FV is hydrogen, lover alkyl, lower alkoxy, chlorine, fluorine, or bromine; and 
Ri is as previously defined; 

(6) 



30 




where Ri and R* are as previously defined; 

(7) 



45 




where q is 1, 2, 3 or 4, and Rt and FU are as previously defined- 

(8) 
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10 




where R is as previously defined; 



(9) 



15 



20 



25 



where R- is as previously defined; 

Q 2 is S, NH, or -CH 2 and 

R and m are as defined hereinafter; 



(10) 



30 



•(Ri) 




35 



40 



where R-, is as previously defined: 

(11) -Ri-0-R 12 

where R12 is selected from the group consisting of: 
hydrogen, 



ft 



-C-(Ci-C 12 .traight chain or branched) alkyl, 



45 



50 



55 
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0 

II 

-C-NR 13 R 14 , 

l°l 

-C-NR 15 R lg , and 

ft 

-fr Ri " 

o 

where Ri 3 is selected from the group consisting of hydrogen and (Ci -Ci 2 ) alkyl groups; 
where Ri* is selected from the group consisting of hydrogen and (Ci -Ci 2 ) alkyl groups; 
where NR 15 Ri 6 taken together form a ring structure selected from the group consisting of 
pipendinyl, morpholinyl and piperazinyl; 

where Rw is selected from the group consisting of lower alkyl and aryl groups; 

(12) -Ri-NR 18 R 19 



where Ri 8 and R19 are independently selected from the group consisting of: 
hydrogen, 

(Ci -C12 straight or branched chain) alkyl, 



-C-0-( Cl -C 12) alkyl, 

l°l 

-C-Cd-dj, alkyl; and 



where NR 18 R 19 taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 



(13) -R1-S-R1 



where R1 and R12 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, bromine 
iodine, ammo, lower mono or dialkylamino, nitro, lower alkyl thio, trifluoromethoxy, cyano' 
acylam.no, trifluoromethyl, trifluoroacetyl, aminocarbonyl , monoalkylaminocarbonyl dial - 
kylaminocarbonyl, formyl, 
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10 



15 



20 



25 



30 



35 



40 



45 



0 
N 

-C-alkyl, 

ft 

-C-O-alkyl , 

0 
II 

-C-aryl, 

ft 

-C-heteroaryl , 

OR7 
I 

-CH-aUcyl , 

W 
II 

-C-alkyl , 

w 

II 

-C-aryl , and 



w 
II 

-C-heteroaryl ; 



alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 



11 w 



Q 3 is -0-, -S-, 



50 -NH, 



-CH = N-; 

W is CH 2 or CHRs or N-R 9 ; 
55 R7 is hydrogen, lower alkyl, or acyl; 

Rs is lower alkyl; 

R9 is hydroxy, lower alkoxy, or -NHR10; and 
R10 is hydrogen, lover alkyl, Ci -C3 acyl, aryl, 
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Pi 0 
-C-aryl or -c- heteroaryi, 

where aryl and heteroaryi are as defined above; and 
m is 1 , 2, or 3; 

with the proviso that in formula (9) Z is not 

I 

when X is -S-, Q 2 is -CH 2 -, Y is hydrogen, lower alkyl, lower alkoxy, halogen, hydroxy or 
trifluoromethyl, and p is 1 or 2; 

with the proviso that in formula (4) FU is not H when R 1 is R 20 , 2 is not 

I 

X is -S-, Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl and n is 
1 or 2; 

with the proviso that in formula (9) Z is not 

l 

-CH- 

when X is ' 



Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl and Q 2 is -CH 2 
with the proviso that in formula (9) Z is not 

I 

~CH- 

when X is -O-, Q 2 is -CH 2 Y is hydrogen, lower alkyl, lower alkoxy, hydroxy or haloqen 
and p is 1 or 2; 

with the proviso that in formula (9) Z is not 



I 

-CH- 

when X is -S-, Q 2 is -CH 2 Y is hydrogen, halogen, lower alkyl, lower alkoxy or hydroxy p 
is 1 or 2, R is hydrogen, and m is 1; 

with the proviso that in formula (9) Z is not 

I 
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when X is 

I 

-NR 2 -, 

5 

Q 2 is -CH 2 R is chlorine, fluorine, bromine, iodine, lower alkyl, lower alkoxy, lower alkyl thio, 
lower mono- or dialkylamino, amino, cyano, hydroxy, trifluoromethyl; R2 is aryl; Y is hydrogen, 
halogen, lower alkyl, lower alkoxy or hydroxy, p is 1 or 2; 
10 with the proviso that in formula (9) Z is not 

I 



75 



20 



25 



35 



45 



50 



when X is 



I I 
-NH- or -NRj, 

where R 2 is lower alkyl aryl lower alkyl, or phenylsulfonyl, Y is hydrogen, halogen, lower alkyl, 
lower alkoxy or hydroxy, p is 1 or 2 and Q 2 is -CH 2 - ; 

with the proviso that Y 2 is not the moiety of formula (8) when Z is 

I 

-CH-, 

30 X is O, p is 1, and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 

hydroxyl group; 

with the proviso that in formula (1 ) Z is not 



I 



when X is O or S, Y is hydrogen, R is hydrogen, C1 -C4 alkyl, chlorine, fluorine, bromine, iodine, 
cyano, C1 -C* alkoxy, aryl, - COOR 23 where R23 is C1 -C* alkyl; 
40 with the proviso that in formula (1) Z is not 

I 

-N- 



when X is -S- , Ri is R20, R is H, and m = 1; 

with the proviso that in formula (11), R12 is not H when Z is 

I 

-N-, 



X is 

I | 
-NH- or -NR. 
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75 



20 



30 



35 



where R 2 is lower alky!, aryl lower alkyl, or phenylsulfonyl Y is hydrogen, lower alkyl, lower 
alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl group and p is 1 or 2; 
with the proviso that in formula (11), R 12 is not H when X is 

I 

-NR 2 , 



70 where R 2 is phenyl, 2 is 



and Y is hydrogen, lower alkyl' lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl 
group; 

with the proviso that in formula (12), R 18 and Ri 9 are not lower alkyl when 2 is 

I 

-N-, 



25 X is 



I 

and R 2 is aryl and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 

with the proviso that in formula (12), when X is -O - , 2 is 



and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl 
4 <> group, Ris and R19 are not lower alkyl; 

all geometric optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid 
addition salt thereof and a pharmaceutical^ acceptable carrier therefor. 

192. An antipsychotic composition which comprises a compound of the formula: 

45 

— H-n if 



0 "J, (i) 



wherein 

55 Xis -0-, -S-, 
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I I 
-NH, or ~N-R 2 ; 



10 



R2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenylsulfonyl groups; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl, 
nitro, or amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is - O - ; 
Q1 is selected from the group consisting of: 

(a) 



15 




20 



and 
(b) 



25 




30 



where Z is 



35 



-CH- or -N-; 



and 



Y2 is selected from the group consisting of: 



40 



m 



45 



I 



50 



in which (R1) is R20, R21 or R22, wherein: 
R20 is -(CH 2 ) n - where n is 2, 3, 4 or 5; 
R21 is 



55 



-CH 2 -CH = CH-CH 2 

- CH2 — C = C — CH2 — , 
-CH 2 -CH = CH-CH 2 -CH 2 

- CH2 ~~ CH2 ~ CH = CH — CH2 ~ , 
-CH 2 -C = C-CH 2 -CH 2 -, or 
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-CH 2 -CH 2 - C = C-CH 2 

the -CH=CH- bond being cis or trans; 

R22 is R20 or R21 in which one or more carbon atoms of R 20 or R 2 i are substituted by at 
least one C1 - C 6 linear alkyl group, phenyl group or 



lover a 




<*l). 



where 2, to lower alkyl, -OH, lower alkoxy, -CF 3 , -N0 2 , -NH 2 or halogen; and R and 
are as defined hereinafter; 
(2) 



-<*!>- 




(3) 



where R1 is an previously defined, and R 3 to H or - OCH 3 



< R i>-°-(\ 

3 



where R1 is as previously defined; and 

R4 to hydrogen, lower alkyl, lower alkoxy, hydroxy, amino, mono- or diaikylamino, Ci -C 3 
acyl amino, C1 -Cg alkanoyi, trifluoromethyl, chlorine, fluorine, bromine, 



ft 



o 

II 



-0-C-( Cl -C 12 straight or branched chain, alfcy! or -C-aryl; 

in which aryl is phenyl or 




where R5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, iodine, 
lower monoaikylamino, lower diaikylamino, nitro, cyano, trifluoromethyl, trifluoromethoxy; 
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10 



(R. ) 



where R-, and R4 are as previously defined; 



(5) 



75 



20 



• (R, ) 




l 5' 



25 



where either one of X v or X 2 is 



30 



fr 

o 



35 



and the other is - CH 2 - ; and 

FV is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, or bromine; and 
R1 is as previously defined; 

(6) 



40 



45 




50 



where and FU are as previously defined; 



(7) 



55 
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0 



5 




10 



where q is 1 , 2, 3 or 4, and Rt and R 4 are as previously defined; 

(8) 



75 

0 




where Ri is as previously defined; 

Q 2 is S, NH, or -CH 2 -; and 

R and m are as defined hereinafter; 

40 (10) 



45 




where Ri is as previously defined: 
so (11) - Rl -o-Ri 2 

where Ri 2 is selected from the group consisting of: 
hydrogen, 

55 
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w 



15 



20 



30 



35 



40 



ft 



-C-(Ci-Ci2 straight chain or branched) alkyl, 



ft 

-C-NR 1 3R 1 4, 

0 
II 

-C-NRisRig, and 

0 
II 

.s fRl7 , 
o 



where R< 3 is selected from the group consisting of hydrogen and (Ci -C12) alky! groups; 
where Ri* is selected from the group consisting of hydrogen and (Ci -C12) alkyl groups; 
25 where NR1 5 R1& taken together form a ring structure selected from the group consisting of 

piperidinyl, morpholinyi and piperazinyl; 

where Ri 7 is selected from the group consisting of lower alkyl and aryl groups; 



(12) -R1-NR18R19 

where Ris and R19 are independently selected from the group consisting of: 
hydrogen, 

(Ci -C12 straight or branched chain) alkyl, 



ft 

-C-0-(Ci-C 12 ) alkyl, 

ft 

-C-(Ci-Ci2) alkyl; and 

45 where NR18R19 taken together form a ring structure selected from the group consisting of 

piperidinyl, morpholinyi and piperazinyl; 

(13) -R1-S-R12 

50 where R: and R12 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, bromine, 
iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, trifluoromethoxy, cyano, 
acylamino, trifluoromethyl, trifluoroacetyl, aminocarbonyl, monoalkylaminocarbonyl, dial - 
kylaminocarbonyl, formyl, 

55 
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w 



15 



20 



25 



30 



35 



40 



45 



50 



-C-alJcyl, 

O 
II 

-C-O-alkyl, 

ft 

-C-aryl, 

0 
II 

-C-heteroaryl , 

r 

-CH-alkyl, 

W 

II 

-C-aUcyl, 

W 

II 

-C-aryl, and 



w 

II 

-C-heteroaryl ; 



alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 




Q 3 is -O-, -S-, 



I 

-NH, 



- CH = N - ; 

W is CH2 or CHRs or N-R 9 ; 
R7 is hydrogen, lower alkyl, or acyl; 
55 Rs is lower alkyl; 

R9 is hydroxy, lower alkoxy, or - NHR10; and 
R10 is hydrogen, lower alkyl, C1 -C3 acyl, aryl, 
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70 



20 



30 



O 0 

II II 

-Oaryl or -C- heteroaryl, 

where aryl and heteroaryl are as defined above; and 
m is 1 , 2, or 3; 

with the proviso that in formula (9) Z is not 



I 

75 when X is -S-, Q2 is -CH2 - , Y is hydrogen, lower alky!, lower alkoxy, halogen, hydroxy or 

trifluoromethyl, and p is 1 or 2; 

with the proviso that in formula (4) FU is not H when R1 is R20, Z is not 



I 

-N-, 



X is -S-, Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl, and p is 
1 or 2; 

25 with the proviso that in formula (9) Z is not 



when X is 



35 



40 



50 



I 

-N-, 

Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl and Q2 is - CH2 - ; 
with the proviso that in formula (9) Z is not 



-CH- 



when X is -0-, Q2 is -CH2-, Y is hydrogen, lower alkyl, lower alkoxy, hydroxy or halogen, 
45 and p is 1 or 2; 

with the proviso that in formula (9) Z is not 



I 

-CH- 

when X is -S-, Q2 is -CH 2 - , Yis hydrogen, halogen, lower alkyl, lower alkoxy or hydroxy, 
is 1 or 2, R is hydrogen, and m is 1; 

with the proviso that in formula (9) Z is not 



55 
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I 

N- 



when X is 

I 



Q 2 is - CH 2 - , R is chlorine, fluorine, bromine, iodine, lower alkyl, lower alkoxy, lower alkyl thio, 
lower mono - or dialkylamino, amino, cyano, hydroxy, trifluoromethyl; R 2 is aryl; Y is hydrogen! 
halogen, lower alkyl, lower alkoxy or hydroxy, p is 1 or 2; 
with the proviso that in formula (9) Z is not 




when X is 



•HH— or -NR 



where R 2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl, Y is hydrogen, halogen, lower alkyl, 
lower alkoxy or hydroxy, p is 1 or 2 and Q 2 is - CH 2 - ; 

with the proviso that Y 2 is not the moiety of formula (8) when Z is 



I 

-CH-, 



X is O, p is 1, and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 

with the proviso that in formula (1) Z is not 



I 



when X is O or S, Y is hydrogen, R is hydrogen, Ci - C 4 alkyl, chlorine, fluorine, bromine, iodine, 
cyano, Ci - C 4 alkoxy, aryl, - COOR 23 where R 23 is Ci -C 4 alkyl; 
with the proviso that in formula (1) Z is not 




when X is -S-, Ri is R 20 , R is H, and m = 1; 

with the proviso that in formula (11), Ri 2 is not H when Z is 
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w 



20 



25 



30 



35 



40 



X is 

I I 
-NH- or -NR 2 

where R2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl Y is hydrogen, lower alkyl, lower 
alkoxy, chlorine, fluorine, bromine, iodine or a hydroxy! group and p is 1 or 2; 
with the proviso that in formula (11), R12 is not H when X is 

I 

-NR 2 , 



75 where R2 is phenyl, Z is 



I 

-N-, 

and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl 
group; 

with the proviso that in formula (12), Ri 8 and R19 are not lower alkyl when Z is 

I 

X is 



-NR 2 

and R2 is aryl and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 

with the proviso that in formula (12), when X is - O - , Z is 



and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl 
45 group, Ris and R19 are not lower alkyl; 

all geometric optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid 
addition salt thereof, in an amount sufficient to produce an antipsychotic effect, and a phar- 
maceutically acceptable carrier therefor. 

50 193.A method of treating psychoses which comprises administering to a mammal a psychoses - treating 
effective amount of a compound of the formula 
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wherein 

Xis -O-, -S-, 



-NH, or -N-R 2 ; 

R 2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl aroyl 
alkanoyl, and phenylsulfonyl groups; 
10 p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl 
nitro, or amino, when p is 1; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is -0-; 
Qi is selected from the group consisting of: 

75 (a) 



20 



and 
(b) 

25 



30 




where Z is 



-CH- or 

and 

Y 2 is selected from the group consisting of: 
(1) 



45 



50 




in which (F^) is R 2 o, R21 or R 22 , wherein: 
R20 is -(CH 2 ) n - where n is 2, 3, 4 or 5; 
55 R21 is 

- CH 2 - CH - CH - CH2 -, 
-CH 2 -C = C-CH 2 

178 

BNSDOCID: <EP 0542136A1J_> 



EP 0 542 136 A1 



-CH 2 -CH = CH-CH 2 -CH 2 

- CH 2 — CH 2 — CH = CH — CH 2 — , 
-CH 2 -C = C-CH 2 -CH 2 or 

- CH 2 — CH 2 — C = C - CH 2 — , 

the -CH = CH- bond being cis or trans; 

R 2 2 is R 2 o or R 2 i in which one or more carbon atoms of R 2 o or R 2 i are substituted by at 
least one Ci - Cg linear alkyl group, phenyl group or 




where Ri is as previously defined; and 

R4 is hydrogen, lower alkyl, lower alkoxy, hydroxy, amino, mono- or dialkylamino, C1 -C3 
acyl amino, C1 -C& alkanoyl, trifluoromethyl, chlorine, fluorine, bromine, 



C-(Ci-C!2 straight or branched chain) alkyl or -C-aryl; 

in which aryl is phenyl or 




where R5 is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, iodine, 
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tower monoalkylamino, lower dialkylamino, nitro, cyano, trifluoromethyl, trifluoromethoxy; 




where R, and FU are as previously defined; 

(5) 




where either one of X y or X z is 




and the other is -CH 2 - ; and 

fV is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, or bromine; and 
Ri is as previously defined; 

(6) 



0 



\\ 




where Ri and R4 are as previously defined; 

(7) 
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70 



75 



20 



where q is 1, 2, 3 or 4, and Ri and R« are as previously defined; 



(8) 



25 



30 



35 



where Ri is as previously defined; 



(9) 



40 



where Ri is as previously defined; 

Q 2 is S, NH, or -CH 2 ; and 

R and m are as defined hereinafter; 



00) 



45 




50 



55 



where Ri is as previously defined: 

(11) -Ri -O-R12 

where R12 is selected from the group consisting of: 
hydrogen, 
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ft 



o 

II 

-C-NR 13 R 14/ 

ft 

-C-NRi5R 16 , and 

O 
II 

-S-K17, 

o 

where R13 is selected from the group consisting of hydrogen and (Ci -C, 2 ) alkyl groups; 
where Ri 4 is selected from the group consisting of hydrogen and (Ci -C12) alkyl groups; 
where NRi 5 Ri & taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 

where Ri 7 is selected from the group consisting of lower alkyl and aryl groups; 

(12) -Ri-NR 18 R 19 

where Ri 8 and Ri 9 are independently selected from the group consisting of: 
hydrogen, 

(Ci -C12 straight or branched chain) alkyl, 



-C-0-(Ci-C 12 ) alkyl , 



-C-(C!-C 12 ) alkyl; and 



where NR 18 R t3 taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 

(13) -Ri -S-R12 

where Ri and R12 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, bromine, 
iodine, amino, lower mono or dialkylamino, nitro, lower alkyl thio, trifluoromethoxy, cyano! 
acylamino, trifluoromethyl, trifluoroacetyl, aminocarbonyl, monoalkylaminocarbonyl,' dial - 
kylaminocarbonyl, formyl, 
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75 



20 



25 



30 



35 



40 



45 



50 



-C-alkyl, 

O 
II 

-C-o-alkyl , 



w 0 

II 



-C-aryl , 

O 

II 

-C-heteroaryl , 

0R 7 

i 

-CH-alkyl, 

W 
I! 

-C-alkyl, 

W 

II 

•C-aryl , and 



w 
II 

-C-heteroaryl ; 



alky I is lower alky I; 

aryl is as previously defined; 

heteroaryl is 




Q 3 is - O - , - S - , 



-NH, 



-CH = N-; 

55 W is CH 2 or CHRs or N-R 9 ; 

R7 is hydrogen, lower alkyl, or acyl; 
Rs is lower alkyl; 

R9 is hydroxy, lower alkoxy, or -NHR10; and 
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75 



20 



25 



30 



35 



40 



50 



55 



Rio is hydrogen, lower alkyl, Ci -C 3 acyl, aryl, 



ft o 

-C-aryl or -C- heteroaryl, 



where aryl and heteroaryl are as defined above; and 
m is 1 , 2, or 3; 

10 with the proviso that in formula (9) Z is not 



-CH- 

when X is 

I 



f 



Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl and Q 2 is -CH 2 -; 
with the proviso that in formula (9) Z is not 

I 

-CH- 

when X is -S-, Q 2 is -CH 2 Y is hydrogen, halogen, lower alkyl, lower alkoxy or hydroxy p 
is 1 or 2, R is hydrogen, and m is 1; 

with the proviso that in formula (9) Z is not 

I 

-N- 



when X is 



-NH- or -NR 2 , 



where R 2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl, Y is hydrogen, halogen, lower alkyl, 
lower alkoxy or hydroxy, p is 1 or 2 and Q 2 is - CH 2 - ; 
45 w »th the proviso that Y 2 is not the moiety of formula (8) when Z is 



-CH-, 

X is O, p is 1, and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 

with the proviso that in formula (11), R 12 is not H when Z is 

I 

-N-, 
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X is 



I I 
-NH- or -NR. 



10 



where R2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl Y is hydrogen, lower alkyl, lower 
alkoxy, chlorine ! fluorine, bromine, iodine or a hydroxyl group and p is 1 or 2; 

all geometric optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid 
addition salt thereof. 



194.An analgesic composition which comprises a compound of the formula: wherein 



75 



20 




(I) 



X is 



-S- 



25 



I I 

-NH, or -N-R 2 ; 



30 



35 



R2 is selected from the group consisting of lower alkyl, aryl lower alkyl, aryl, cycloalkyl, aroyl, 
alkanoyl, and phenylsulfonyl groups; 
p is 1 or 2; 

Y is hydrogen, lower alkyl, hydroxy, chlorine, fluorine, bromine, iodine, lower alkoxy, trifluoromethyl, 
nitro, or amino, when p is 1 ; 

Y is lower alkoxy, hydroxy and halogen when p is 2 and X is - 0 - ; 
Qi is selected from the group consisting of: 

(a) 



40 




45 



and 
(b) 



50 




55 



where Z is 
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I I 
-CH- or -N-; 



and 

Y 2 is selected from the group consisting of: 
(1) 




in which (Ri) is R 2 o, R21 or R 22 , wherein: 
R20 is ~(CH 2 ) n - where n is 2, 3, 4 or 5; 
R21 is 



-CH 2 -CH = CH-CH 2 
-CH 2 -C = C- CH? 

- CH 2 - CH = CH - CH? - CH 2 - , 

- CH 2 - CH 2 - CH = CH - CH 2 - , 
-CH 2 -C = C-CH 2 -CH 2l or 
-CH 2 -CH 2 -C = C-CH 2 -, 



the - CH = CH - bond being cis or trans; 

R22 is R 20 or R 21 in which one or more carbon atoms of R 20 or R 21 are substituted by at 
least one C1 - C 6 linear alkyl group, phenyl group or 

_ I*X), 

lover alkyleneyl — ■/ O 




where Z, is lower alkyl, -OH, lower alkoxy, -CF 3 , -NCfe, -NH 2 or halogen; and R and 
are as defined hereinafter; 
(2) 




where Ri is as previously defined, and R 3 is H or - OCH 3 ; 
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where Ri is as previously defined; and 

R* is hydrogen, lower alkyl, lower alkoxy, hydroxy, amino, mono - or dialkylamino, C- - C3 
acyl amino, Ci - C b alkanoyl, trifluoromethyl, chlorine, fluorine, bromine, 

10 



75 



•°' ,°i 

•0-C-(C 1 -C 12 straight or branched chain) alkyl or -C-aryl; 

in which aryl is phenyl or 



20 




25 



where Rs is hydrogen, lower alkyl, lower alkoxy, hydroxy, chlorine, fluorine, bromine, iodine, 
lower monoalkylamino, lower dialkylamino, nitro, cyano, trifluoromethyl, trifluoromethoxy; 
(4) 
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and the other is - CH 2 - ; and 

IV is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, or bromine; and 
Ri is as previously defined; 

(6) 

0 




where Ri and R* are as previously defined; 

(7) 



0 




where q is 1 , 2, 3 or 4, and Ri and R 4 are as previously defined; 

(8) 



0 




where Ri is as previously defined; 

(9) 




where Ri is as previously defined; 

Q 2 is S, NH, or - CH 2 - ; and 

R and m are as defined hereinafter; 
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10 



15 



25 



30 



40 



50 



55 




(10) 

— C*|) 

where R- is as previously defined: 
(11) -R1-O-R12 



where R,2 is selected from the group consisting of: 
hydrogen, 



O 
II 



-C-(C!-Cx2 straight chain or branched) alkyl, 

20 Q 

II 

-C-NR 13 R 14/ 

ft 

-C-NR 15 R 16 , and 

ft 

■fr* 1 " 

O 

35 where R-,3 is selected from the group consisting of hydrogen and (C1 -C12) alkyl groups; 

where R14 is selected from the group consisting of hydrogen and (C1 -C12) alkyl groups; 
where NR15R16 taken together form a ring structure selected from the group consisting of 
piperidinyl, morpholinyl and piperazinyl; 

where R17 is selected from the group consisting of lower alkyl and aryl groups; 



(12) -R1-NR18R1 



where R- (8 and R19 are independently selected from the group consisting of: 
hydrogen, 

45 (C1 -C12 straight or branched chain) alkyl, 

n 

-C-0-(Ci-Ci2) alkyl, 



ft 

•C-(C 1 -C l2 ) alkyl; and 

where NRisRi9 taken together form a ring structure selected from the group consisting off 
piperidinyl, morpholinyl and piperazinyl; 
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-Ri -S-R 



'1 2 



where Ri and Ri 2 are as previously defined; 

R is hydrogen, lower alkyl, lower alkoxy, hydroxyl, carboxyl, chlorine, fluorine, bromine 
iodine, ammo, lower mono or dialkylamino, nitro, lower alkyl thio. trifluoromethoxy cyano' 
acylam.no, trifluoromethyl, trifluoroacetyl, aminocarbonyl, monoalkylaminocarbonyl, dial- 
kylaminocarbonyl, formyl, 

ft 

-C-alkyl, 



O 

II 

-C-O-alkyl, 

O 

II 

-C-aryl, 

i°i 

-C-heteroaryl, 

0R 7 
I 

-CH-aUcyl, 

w 

II 

-C-alJcyl, 

W 

II 

-C-aryl, and 

W 

II 



-C-hetoroaryl ; 



alkyl is lower alkyl; 

aryl is as previously defined; 

heteroaryl is 



-o 



Q 3 is -0-, -S-, 
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I 

NH, 



-CH = N-; 

W is CH 2 or CHRs or N-R 9 ; 

R7 is hydrogen, lower alkyl, or acyl; 

Rs is lower alkyl; 

Ra is hydroxy, lower alkoxy, or -NHR 10 ; and 
Rio is hydrogen, lower alkyl, C1 -C3 acyl, aryl, 



-C-aryl or -c- heteroaryl, 

where aryl and heteroaryl are as defined above; and 
m is 1 , 2, or 3; 

with the proviso that in formula (9) Z is not 



I 

when X is -S, Q 2 is -CH 2 -. Y is hydrogen, lower alkyl, lower alkoxy, halogen, hydroxy or 
trifluoromethyl, and p is 1 or 2; 

with the proviso that in formula (4) R* is not H when R1 is R20, Z is not 

I 

X is -S-, Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl, and p is 
1 or 2; 

with the proviso that in formula (9) Z is not 

I 

-CH- 



when X is 

I 



Y is hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy or trifluoromethyl and Q 2 is -CH 2 
with the proviso that in formula (9) Z is not 

I 

-CH- 

when X is -O-, Q 2 is -CH 2 - , Y is hydrogen, lower alkyl, lower alkoxy, hydroxy or halogen, 
and p is 1 or 2; 

with the proviso that in formula (9) Z is not 
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I 

-CH- 

when X is -S - , Q 2 is - CH 2 - , Y is hydrogen, halogen, lower alkyl, lover alkoxy or hydroxy p is 
1 or 2, R is hydrogen, and m is 1 ; 

with the proviso that in formula (9) Z is not 



I 

-N— 

when X is 

I 

Q 2 is - CH 2 - , R is chlorine, fluorine, bromine, iodine, lower alkyl, lower alkoxy. lower alkyl thio 
lower mono- or d.alkylamino, amino, cyano, hydroxy, trifluoromethyl; R 2 is aryl; Y is hydrogen' 
halogen, lower alkyl, lower alkoxy or hydroxy, p is 1 or 2; 
with the proviso that in formula (9) Z is not 

I 

-N- 

when X is 

I I 
-NH- or -NR 2 , 

where R 2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl, Y is hydrogen, halogen, lower alkyl 
lower alkoxy or hydroxy, p is 1 or 2 and Q 2 is -CH 2 - ; 

with the proviso that Y 2 is not the moiety of formula (8) when Z is 

I 

-CH-, 

X is O. p is 1, and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 

with the proviso that in formula (1) Z is not 



I 



when X is -S-, Ri is R 20 , R is H, and m = 1; 

with the proviso that in formula (1 1), R 12 is not H when Z is 
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X is 



10 



15 



20 



25 



35 



40 



•NH- or -NR. 



where R 2 is lower alkyl, aryl lower alkyl, or phenylsulfonyl Y is hydrogen, lower alkyl, lower 
alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl group and p is 1 or 2; 
with the proviso that in formula (11), R12 is not H when X is 



I 

-NR 2 , 



where R2 is phenyl, Z is 



I 

-N-, 

and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl 
group; 

with the proviso that in formula (12), Ri 8 and R19 are not lower alkyl when Z is 

I 

-N-, 



30 X is 



I 

-NR 2 

and R2 is aryl and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a 
hydroxyl group; 

with the proviso that in formula (12), when X is -0-, Z is 



i 

-CH-, 

45 and Y is hydrogen, lower alkyl, lower alkoxy, chlorine, fluorine, bromine, iodine or a hydroxyl 

group, R18 and R19 are not lower alkyl; 

all geometric optical and stereoisomers thereof, or a pharmaceutical^ acceptable acid 
addition salt thereof, in an amount sufficient to produce a pain -relieving effect, and a phar- 
maceutically acceptable carrier therefor. 

50 

195. A method of alleviating pain which comprises administering to a mammal a pain -relieving effective 
amount of a compound as claimed in claim 194. 

196. A pharmaceutical composition which comprises a compound as claimed in claim 152, 169, 170, 171, 
55 172, 173, 174, 175, 176, 177, or 178 and a pharmaceutical^ acceptable carrier therefor. 

197. An antipsychotic composition which comprises a compound as claimed in claim 152, 169, 170, 171, 
172, 173, 174, 175, 176, 177, or 178, in an amount sufficient to produce an antipsychotic effect, and a 
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w 



pharmaceutical^ acceptable carrier therefor. 

198. A method of treating psychoses which comprises administering to a mammal a psychoses - treating 
effective amount of a compound as claimed in claim 152, 169, 170, 171 172 173 174 175 17R 177 
or 178. ■»•..., 

199. An analgesic composition which comprises a compound as claimed in claim 152, 169, 170, 171, 172 
173, 174, 175, 176, 177, or 178, in an amount sufficient to produce a pain - relieving effect, and a 
pharmaceutical^ acceptable carrier therefor. 

200. A method of alleviating pain which comprises administering to a mammal a pain - relieving effective 
amount of a compound as claimed in claim 152, 169, 170, 171, 172, 173, 174, 175, 176, 177, or 178. 
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La presente invention concerne de nouveaux composes organique 
heterocycliques que l'on peut designer comme etant des benzimidazoles 
substitues, et plus particulierement, elle concerne des (pyrrolidinyl-3 
substitue en l)-2 benzimidazoles et des (piperidinyl-4 substitue en 1)- 
2 benzimidazoles, des compositions preparees a partir de ces composes et 
des procfides de preparation et d' utilisation des composes. 

L'invention concerne en particulier de nouveaux derives 
de benzimidazoles de formule : 




r * 



R formule I 



H (CH 2 )n 



dans laquelle : 

R repr€sente un groupe alkyle inferieur, phenyle, ph6nyl- 
(alkyle inferieur), phenoxy( alkyle inferieur), (alkoxy infer ieur)ph&»oxy- 
(alkyle inferieur), benzoyl (alkyle inferieur) et benzodioxanne-1 , 4 y l-2 - 
methyle, et n est egal a 1 ou a 2, et leurs sels d'addition d'acides 
pharmaceutiquement acceptables. 

Les composes selon l'invention de formule I sont en general 
caracterises par une activite Pharmacol ogique importante, ce qui permet 
de les utiliser pour combattre certaines anomalies physiologiques chez 
les animaux. Les composes sont des analgesiques et des tranquilisants. 
L'activite analgesique et tranquilisante precitee des composes selon 
l'invention est determine par des experiences de laboratoire dans 
des conditions normalises qui montrent que lorsque l'onsoumet ces composes 
a ces essais, les resultats montrent que les composes sont actifs comme 
analgesiques et tranquilisants. En particulier, les composes de formule I 
dans laquelle n est egal a 1 sont des analgesiques alors que les composes 
de formule I dans laquelle n est egal a 2 ont des proprietes tranquilisantes. 

L'activite analgesique est determinee par la methode de 
P. Nilsen, Acta. Pharmacol. Toxicol. 18, 10 (1961). Les proprietes tranqui- 
lisantes sont 6tudiees par la methode de DaVanzo, J. p. e t al. , Psycho- 
pharmacologia 9, 210 (1966). 

Par consequent, l'invention a pour ob jet de nouveaux 
(pyrrolidinyl-3 substitue en l)-2 benzimidazoles et(piperidinyl-4 substitue 
en l)-2 benzimidazoles utiles, des compositions a base de ces composes et 
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des procedes de preparation et d 1 utilisation des composes. D'autres 
objets de l'invention seront evidents pour l'homme de I'art et d f autres 
objets encore apparaitront dans ce qui suit. 

Dans les definitions des symboles pour la formuie I precedente, 
et chaque fois qu'ils apparaissent au cours de cette description, les 
termes ont la signification suivante : 

Le terme "alkyle infer ieur" utilise ici concerne des 
radicaux a chaine droite ou ramifiee comportant jusqu'a huit atomes de 
carbone et pouvant etre a par exemple, des groupes methyle, ethyle, propyle, 
isopropyle, tertiobutyle, pentyle, isopentyle 3 hexyle, heptyle, octyle, 
et analogues. Les groupes "alkoxy inferieur" correspondent a la formuie 
-0-(alkyle inferieur). Le terme "phenyl- (alkyle inferieur)" concerne des 
groupes tels que les groupes benzyle, phenethyle, m£thyl-benzyle, phenyl- 
propyle et analogues. 

Les sels d* addition d'acides appropri£s sont ceux derives 
d'acides mineraux tels que l'acide chlorydrique, l'acide bromhydrique, 
l'acide iodhydrique, l ! acide nitrique, l'acide sulfurique et l'acide 
phosphorique, et d'acides organiques tels que l'acide citrique, l'acide 
lactique, l'acide fumarique, l'acide mal€ique et l'acide tartrique* 
Le sel d'addition d'acide prefere est le chlorhydrate. 

On prepare les sels d'addition d'acides en dissolvant la 
base libre dans une solution aqueuse contenant l'acide approprid et en 
isolant le sel par evaporation de la solution, ou en faisant reagir 
la base libre et l'acide choisi dans un solvant organique, auquel cas le 
sel se separe habitue llement directement ou peut §tre r6cupexe selon un 
procede usuel par concentration de la solution ou tout autre precede" 
analogue. Inversement, on peut obtenir la base libre selon un proc€d€ usuel 
en neutralisant le sel d'addition d'acide avec une base appropriee telle 
que 1 ' amm o n iac , 1 ' ammonia que, le carbonate de sodium ou analogue, en 
extrayant la base libre avec un solvant approprie, par exemple 1' acetate 
d'ethyle ou le benzene, en sechant l'extrait et en evaporant a sec ou en 
effectuant une distillation fractionn£e, ou en met t ant en oeuvre tout 
autre proce*d6 usuel. 

Le procede de preparation des composes selon 1' invention 
peut etre represents comme suit : 



71 31355 



3 



2103639 




(id 



R 



(III) 



COOH j RX 

0 Ck coo 




(I) 



! 



■H 



I 

H 

(IV) 



(V) 



Dans ce schema reactiormel R et n ont la signification 
donnee precSdemment et X represente un atome d'halogene ou le groupe-N(CH ) 

On dissout dans un acide mineral concentre, par exemple 
l'acide chlorhydrique, une R-l cyano-3 pyrrolidine de formule II preparee 
comme il est decrit dans le brevet des E.U.A. n° 3 318 908, et on agite la 
solution acide a une temperature comprise entre environ 20"C et la temperature 
de reflux, pendant une periode variant d' environ 2 k environ 4 h. En general, 
une concentration d' environ 1 g de cyanopyrrolidine pour environ 5 ml de 
l'acide mineral choisi donne des resultats satisfaisants. On ajoute au melange 
une solution de o-phenylenediamine dans le mime acide mineral dilue et on 
agite k la temperature de reflux, pendant une pfiriode d 'environ 10 a environ 
80 h, le melange reactionnel resultant ; on peut utiliser une atmosphere de 
gaz inerte, tel que par exemple d'azote. On refroidit le melange reactionnel, 
on rend la solution acide basique k l'aide d'une solution aqueuse diluee 
d'alcali ou d'hydroxyde d'ammonium concentre pour precipiter le compose selon 
1 'invention de formule I. On recueille le produit par filtration a la trompe 
et on recristallise le produit dans un solvant ou systeme soivant approprifi. 

Dans le procede de preparation des composes de formule I 
dans laquelle n est egal k 2, on chauffe au reflux dans une solution d'un 
acide mineral diluee et appropriee, telle que par exeiiple de l'acide chlorhydrique 
dilue, pendant environ 10 k environ 80 h, un acide carboxylique heterocyclique 
de formule IV, par exemple l'acide isonipecotique, et une quantite equivalente 
de o-ph6nylenediamine. On rend le melange acide refroidi basique en utilisant - 



71 31355 



4 



2103639 



une solution aqueuse diluee d'un alcali ou de l'hydroxyde d 1 ammonium 
concentre, ce qui provoque la precipitation du produit cristallin corres- 
pondant a la formule V. On recueille par filtration le produit cristallin 
brut et on le cristallise dans un solvant ou systeme solvant approprie pour 
obtenir le compost V. 

Le compose de formule V prepare par le procede deer it 
juste ci-dessus represente un compose particulierement utile pour la 
preparation des nouveaux composes de formule I. Ainsi, I'atome d'hydrogene 
du groupe amine secondaire du noyau de piperidine presente toutes les 
proprietes react ives d'un groupe amino secondaire et participe facilement 
a des reactions de deplacement usuelles avec divers composes rdactifs tels 
que par exemple les baloggnures d'alkyle, leshalogenures de phenyKalkyle 
inferieur), leshalogenures d'aroylpxyalkyle, les ar oy la Iky 1 amines , les halogenures 
de carbamoyle N-mono- et N,N-disubstitue, et analogues. 

De facon generale, on fait r^agir un compost de formule V 
prepare comme ci-dessus avec un compose contenant un atome d'halogene reactif 
dans un alkanol inferieur solvant, par exemple l'ethanol, contenant un sel 
de metal alcalin, tel que par exemple le carbonate de sodium, comme substance 
fixant les acides. On effectue de preference la reaction a la temperature 
de reflux du solvant utilise et, apres le temps de reaction, on ajoute de 
l'eau au melange reactionnel et on extrait le produit dans un solvant organique, 
de preference le benzene. Apres lavage et sechage de la solution orgahique, 
on evapore le solvant et on purifie le produit present dans le residu par 
cristallisation. Selon une autre methode, le produit, qui precipite parfois 
sous forme d'un solide cristallin lorsque I'on ajoute de l'eau au melange 
reactionnel refroidi, est recueilli par filtration a la trompe et purifie 
ensuite par cristallisation. Lorsque la portion reactive est une aroyldkyl amine, 
on effectue de preference la react inn dans un solvant tel que le dimethyl formamide 
et on eiimine du milieu reactionnel la di( alky 1 xiferieur) amine deplacee, a 
l'aide d'un courant de gaz inerte. 

Les exemples suivants illustrent 1' invention sans toutefois 
en limiter la p or tee. 

EXEMPLE 1 . 

Dichlorhydrate_de_(pyr^ 

On traite avec environ 4 g de nickel de Raney une solution 
de 27,7 g (0,1 mole) de (benzyl-1 pyrolidinyl-3)-2 benz imidazole, 10 ml d'acide 
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chlorhydrique 12 N et 200 ml d'ethanol. On agite pendant plusieurs heures 
le melange, on le filtre et on traite le filtrat avec 7 g de charbon pdladie 
a 10 7c. On agite le melange dans trois atmospheres d'hydrogene pendant 16 h 
a 60°C, jusqu'a ce que la chute de press ion montre qu'un equivalent d'hydrogene 
5 a ete absorbe. On refroidit la suspension, on la filtre et on evapore le solvant 
sous pression reduite. On recristallise le residu dans un melange methanol- 
alcool isopropylique. Le compose blanc fond en se decomposant a 269-270°C et 
pese 13 g (rendement 50 %) . 
Analyse . 

10 Calcule pour C^H^l^C^ : C 50,78 - H 5,81 - N 16,15 
Trouve : C 50,75 - H 5,94 - N 16,45 

EXEMPLE 2 . 

^E-E?Ei^iBZ*I^2~2 benz imidazole. 

15 On chauffe au reflux pendant 16 h une solution de 10,8 g 

(0,1 mole) de o-phenylene diamine, 12,9 g (0,1 mole) d'acide isonipecotique 
et 80 ml d'acide chlorhydrique 6N, on refroidit la solution et on la rend basique 
a I'aide d'ammoniaque concentree. On recueille par filtration le produit 
cristallin qui se separe et on le seche. On dissout le compose brut dans un 

20 melange chaud benzene-alcool isopropylique, on ajoute du charbon, on filtre 
la solution et on traite le filtrat a 1 1 iso-octane. Le produit blanc qui 
cristallise pese 9,2 g (rendement 46 %) et fond en se decomposant a une 
temperature de 238-240°C. 
Analyse . 

25 Calcule pour C 12 H 15 N 3 : C 71,61 - H 7,51 - N 20,88 
Trouv£ : C 71,40 - H 7,44 - N 20,70 

EXEMPLE 3 . 

30 On chauffe au reflux pendant 4 h une solution de 24,8 g 

(0,20 mole) d'dthyl-l cyano-3 pyrrolidine dans 162 g d'acide chlorhydrique 
concentre" et on ajoute ensuite au melange reactionnel une solution de 16., 2 g 
(0,15 mole) de o-phehylene diamine dans 250 ml d'acide chlorhydrique a 5 
On chauffe le melange au reflux pendant 16 h, on le refroidit et on le rend 

35 basique a l'aide d'ammoniaque concentre. On recueille par filtration le 

produit qui se separe de la solution aqueuse basique et on le recristallise 
dans un melange eau^methanol. Le compose* pese 10 g (rendement 34 %) et fond a 
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184-186°C. Apres recristallisation dans le meme systeme solvant, le produit 
fond a 186-187°C. 
Analyse . 

Calcule pour C 13 H 17 N 3 : C 72 , 52 - H 7 , 96 - N 19 , 52 
5 Trouv6 : C 72,55 - H 7,91 - N 19,62 

Pharmacologie : la DE 50 analgesique pour des sour is est de 14,5 rag/kg, 

par voie intraperitoneale, ce que l'on determine d'apres les donnees pharma- 

cologiques obtenues en utilisant la methode d'essai normali&ee de Nilsen. 

10 EXEMPLE 4 . 

lE!}|Df^ZilI.Py£E2ii^i2yi-52-2_benz imidazole. 

On chauffe au reflux pendant 4 h une solution de 50 g 
(0,25 mole) de cyano-3 phen£thyl-l pyrrolidine dans 300 ml d'acide chlorhydrique 
concentre puis on traite le melange acide avec une solution de 27 g (0,25 mole) 

15 de o-phenylenediamine dans 500 ml d'acide chlorhydrique a 10 %. On chauffe 
au reflux pendant 14 h le melange resultant, on le refroidit et on le rend 
basique en utilisant de I'ammoniaque concentres. On filtrc et on seche la 
substance cristalline qui se separe ; le produit brut pese 30 g (rendement 
41 %) et fond a 152-154°C. Apres recristallisation dans un melange benzene- 

20 iso-octane, le compose pur fond a 154-155°C. 
Analyse . 

Calculi pour C 19 H 21 N 3 : C 78,31 - H 7,27 - N 14,42 
Trouve* : C 78,33 - H 7,42 - N 14,27 

Pharmacologie : la DE 5Q analgesique pour des souris est de 19,0 mg/kg, par 
25 voie intraperitoneal, ce que l'on determine d'apres les donnees pharmacologies 
obtenues en utilisant la methode d'essai normalised de Nilsen, 

EXEMPLE 5 . 

(ben2yl-l_D^rrolidinYl-3)-2 benz imidazole. 

30 On agite a temperature ambiante pendant 2 h une solution de 

108 g (0,57 mole) de cyano-3 benzyl-1 pyrrolidine dans 500 ml d'acide chlorhy- 
drique concentre. On ajoute alors dans le ballon r6actionnel une solution de 
75,7 g (0,70 mole) de o-phenylene diamine dans 500 ml d'acide chlorhydrique 
a 10 %. On chauffe au reflux le melange pendant 84 h sous atmosphere d' azote. 

35 On refroidit la solution acide bleu foncd et on la rend basique a l'aide 
d'une solution d'hydroxyde de sodium a 25 %. On recueille le produit qui se 
separe et on lave la substance cristalline a I'eau chaude. Le produit sec 
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P&se 92 g (rendement 58 X) et fond & 210-212*C. Le compose blanc fond a 
214-215*C aprea recristallisation dans un melange methanol- eau. 
Analyse . 

Calcule pour C^H^ : C 77,94 - H 6,91 - N 15,15 
5 TTOw€ ■ C 78,08 - H 7,01 - N 15,38 

Pharmacologic : la DE 50 analgesique pour des souris est de 13,7 mg/kg par 
voie intraperitoneal, ce que 1'on determine a partir des donnees pharma- 
cologiques obtenues en utilisant la methode d'essai normalisee de Nilsen. 

10 EXEMPLE 6 . 

iIP^BykL?thyl)-l_piperidinyl^ 

On chauffe au reflux pendant 16 h une suspension de 6,0 g 
(0,03 mole) de ( P iperidinyl-4)-2 benzimidazole,. 5,6 g (0,03 mole) de bromure 
de phenyl-2 ethyle, 15 g de carbonate de potassium et 100 ml d'ethanol absolu. 
On refroidit le melange, on le traite avec 100 ml d'eau et on recueille par 
filtration le solide qui se separe. On dissout le produit brut dans le 
chloroforme, on lave la solution plusieurs fois a 1'eau et on evapore le solvent. 
On recristallise le residu cristallin dans un melange benzene-iso-octane. 
Le produit blanc qui pese 3,8 g (rendement 41 %) commence a brunir a 230°C 
et fond en se decomposant a 243-245°C. 
Analyse . 

Calcule pour C 2{) H 23 N 3 : C 78,65 - H 7,59 
Trouv6 : C 78,61 - H 7,58 

1 EXEMPLE 7 . 

ZT2z2§il» 0 5Kbsnoxy : 2_ethyl)-l_piper 

On chauffe au reflux pendant 60 h un melange de 10,1 g 
(0,05 mole) de (piperidinyl-4)-2 benz imidazole, 11,6 g (0,05 mole) de bromure 
de o-methoxyphenoxy-2 ethyle, 20 g de carbonate .fcpotassium et 100 ml d'ethanol. 
On refroidit la suspension, on ajoute 200 ml d'eau et on extrait le melange 
au benzene. On concentre la solution benzenique et on recristallise le residu 
plusieurs fois dans un melange benzene-ether isopropylique. Le compose blanc 
pfese 8,2 g (rendement 46 %) et fond en se decomposant k 202-204°C. 
Analyse . 

Calcul6 pour C^H^N^ : C 71,77 - H 7,17 - N 11,96 
Trouv6 : C 71,91 -H 7,08 - N 12,00 



20 



71 31355 



2103639 



EXEMPLE 8 . 

A benzodioxanne -1,4 yl-2 methyl) -1 p ip er i d iny 1 -4 / - 2 benzimidazole. 

On chauffe au reflux pendant 72 h un melange de 10,1 g 
(0,05 mole) de (piperidinyl-4) -2 benzimidazole, 9.2 g (0,05 mole) de 
5 chlorom6thyl-2 benzodioxanne-1, 4, 20 g de carbonate de potassium et 100 ml 
de butanol-2. Apres avoir refoidi et filtre* la suspension, on concentre le 
filtrat sous pression reduite. On traite au charbon une solution chaude du 
r€sidu dans un melange m6thanol-o et on filtre. Le produit qui se separe 
du filtrat refroidi fond a 196-200°C et pese 7,2 g (rendement 41 %) . 
10 Le compose" pur fond a 204-206°C apres recristallisation dans un melange 
benzene-iso-oc tane . 
Analyse . 

Calcule pour C 2] H 23 N 3 0 2 : C 72 , 18 - H 6, 63 - N 12 ,03 
Trouvfi : C 72,20 - H 6,58 - N 12,11 

15 

EXEMPLE 9 . 

/Tphenoxy-2 £thyl)-l piper idinyl-4/-2 benzimidazole. 

On chauffe au reflux pendant 16 h un melange de 10,1 g 
(0,05 mole) de (piperidinyl-4)-2 benzimidazole, 10,1 g (0,05 mole) de bromure 

20 de phenoxy-2 e'thyle, 20 g de carbonate de potassium et 100 ml d ! 6thanol. 

On traite le melange refroidi avec 100 ml d'eau. On recr istallise le solide 
blanc qui se separe d'abord dans un melange methanol- eau et enfin.dans un 
melange benzene-iso-octane. Le produit qui pese 9,2 g (rendement 57 %) se 
ramollit a environ 210°C et fond en se decomposant a 214-216°C. 

25 Analyse . 

Calculi pour C^H^l^O : C 74,74 - H 7,21 - N 13,07 
Trouve : C .74,81 - H 7,35 - N 13,16 

EXEMPLE 10 . 

30 /(benzoyl-2_6thyl)-l p ip §r i diny 1-4/- 2 _benz imidazole. 

On chauffe a 50-60°C, en faisant barboter un courant d' azote 
dans le melange, un melange agite" de 8 g (0,039 mole) de (piperidinyl-4)-2 
benzimidazole, 8,6 g (0,039 mole) de chlorhydrate de benzoyl-2 6 thyldim£thyl- 
amine et 6 g de carbonate de potassium dans 100 ml de dim€thylformamide. 
35 Ail bout de 18 h on traite le melange avec 600 ml d'eau. On extrait au benzene 
produit qui se separe. On seche la solution benzenique sur sulfate de 
magnesium et on l'evapore sous pression reduite pour obtenir un solide. 
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On triture le solide avec de 1' ether et on f litre, ce qui donne 6,5 g 
(50 %). Une recristallisation du solide dans de 1 "acetate d'ethyle donne 
4 g de produit pur fondant a 182-184°C. 
Analyse . 

5 Calcule pour C 21 H 23 N 3 0 : C 75,64 - H 6,95 - N 12 , 60 
Trouve : C 75,64 - H 6,88 - N 12,69 

Pharmacologic : le compose est efficace pour erapecher le comportement 
agressif chez 80 % des animaux ayant subi un essai selon la methode normalised 
de Da Vanzo et al. 

1° L 1 invention concerne en outre des compositions pharmaceu- 

tiques comprenant, comme ingredients act if s, au mo ins un des composes selon 
l f invention en association avec un excipient ou vehicule pharmaceutique. 
Les composes sont ainsi presentes sous une forme appropriee a 1 'administration 
or ale ou parent er ale. Ainsi, par exemple, les compositions pour administration 

15 or ale sont solides ou liquides et peuvent etre sous forme de capsules, comprim£s, 
dragees, suspensions, etc. , les v£hicules ou excipients etant ceux utilises 
habituellement dans la technique pharmaceutique. Les excipients approprids 
a la preparation de comp rimes comprennent le lactose, les amidons de pomme 
de terre et de mals, le talc, la gelatine, les acides stearique et salicylique, 

20 le stearate de magnesium et la polyvinylpyrrolidone. 

Pour administration par voie par enter ale, le vehicule ou 
excipient peut etre un liquide sterile, appropri€ a 1 'administration paren- 
terale, par exemple de l'eau, ou une huile appropriee a 1 'administration 
parenterale, par exemple de 1 'huile d'arachide, contenu dans des ampoules. 

25 Bien que de tres faibles quantites de substances actives 

selon l'invention soient efficaces lorsqu'il s'agit d'une therapie douce, 
ou lorsqu'on administre ces substances a des sujets ayant un poids de corps 
relativement faible, les dosages unitaires sont habituellement de 5 mg, 
ou plus, et de preference de 25, 50 ou 100 mg, ou meme plus, en fonction 

30 naturellement de la situation et <Ju resultat particulier souhait£. Une valeur 
optimale de la dose unit aire est de 5 a 50 mg, ou un domaine plus large 
usuel correspond a 1 a 500 mg par dose unitaire. Les ingredients actifs selon 
l'invention peuvent etre combines 5 pour administration, avec d'autres agents 
pharmacologiquement actifs, ou avec des substances tampons, des ant i- acides 

35 ou analogues, et la proportion d f ingredient actif dans la composition peut 
varier largement. II est seulement necessaire que l 1 ingredient actif soit 
present en quantity efficace^ c'est-a-dire en quantity telle que 1'on obtlent 
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un dosage effic.ace approprie correspondant a la forme de dosage utilise. 

Des exemples de compositions sont donnes dans ce qui 

suit. 

EXEMPLES DE FORMULATIONS 

1. Capsules. 

On prepare des capsules a 5,25 et 50 mg d T ingredient 



actif par capsule. 

Melange typique pour encapsulation Par capsule, mg 

Ingredient actif, sous forme de sel 5,0 

Lactose 295,7 

Amidon 129 3 0 

St karate de magnesium 4,3 

Total 435,0 



On melange uniformement 1' ingredient actif choisi avec 
le lactose, 1 1 amidon et le st£arate de magnesium et on en capsule le melange. 

2. Comprimds. 

On donne dans ce qui suit une formulation typique de 
comprim6s contenant 5,0 mg d 1 ingredient actif par comprint. On peut utiliser 
la formulation pour d'autres teneurs en ingredient actif en ajustant le 
poids de phosphate dicalcique. 

Par Comprime, mg 



(1) Ingredient actif, sous forme de sel 5,0 

(2) Amidon de mats 13,6 

(3) Amidon de mats (pate) 3,4 

(4) Lactose 79,2 

(5) Phosphate dicalcique 68,0 

(6) Stearate de calcium 0,9 

Total 170,1 



On melange unif orm£ment les composants (1), (2), (4) et (5). 
On prepare 1 1 ingredient (3) sous forme d'une pate a 10 % dans I'eau. On granule 
le melange avec 1* amidon en pate et on fait passer la masse humide a travers 
un tamis d'ouverture de maille 2,28 mm. On seche les granules humides et on 
les fait passer a travers un tamis d'ouverture de maille 1,68 mm. On melange 
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les granules s€ch€s avec le stearate de calcium et on comprime. 
3. Solution _£t§rile_§L_2_%_ in jec table. 

Par ml 

Ingredient act if 20 mg 

Conservateur , par exemple chlorobutanol 0,5 % en poids/volume 

Eau pour injection complement 

On prepare la solution, on la clarifie par filtration, 
on la place dans des ampoules, on scelle et on fait passer en autoclave. 
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REVENDI CATIONS 



1. Nouveaux benz imidazoles substitues en 2, caracterises 
en ce qu'ils repondent a la formule : 




dans laquelle R represente un groupe alkyle inferieur, phenyle, phenyl (alkyle 
10 inferieur)., phenoxyC alkyle inferieur), (alkoxy in ferieur)phenoxy( alkyle inferieur), 
benzoyKalkyle inferieur) et benzodioxanne-1,4 yl-2 m£thyle et n est egal a 
1 ou a 2. 

2. Composes selon la revendication 1, caracterises en 
ce qu'ils consistent en (alkyl inferieur-1 pyrrolidinyl-3)-2 benzimidazole. 
15 3. Composes selon la revendication 1, caracterises en 

ce qu'ils consistent en /phenyKalkyl inferieur)-l pyrrolidinyl-37-2 
benzimidazole . 

4. Compose selon la revendication 2, caracterise en ce 
qu'il consiste en (6thyl-l pyrrolidinyl-3)-2 benzimidazole. 
20 5. Compose selon la revendication 3, caracterise" en ce 

qu'il consiste en (benzyl-1 pyrrolidinyl-3)-2 benzimidazole. 

6. Compose selon la revendication 3, caracteris£ en ce 
qu'il consiste en (phen€thyl-l pyrrolidinyl-3)-2 benzimidazole. 

7. Compose" selon la revendication 1, caracterise en ce 
25 qu 1 il consiste en /(benzoyl-2 £thyl)-l piper idinyl-4/-2 benzimidazole. 

8. Compose* selon la revendication 1, caracterise en ce 
qu'il consiste en /Tbenzodioxanne-1,4 yl-2 m£thyl)-l piperidinyl-i£7-2 
benzimidazole . 

9. Proc€d£ de preparation des composes selon la revendi- 
30 cation 1, caracterise" en ce que : 

a) - on hydro lyse un compose h6terocy clique de formule : 



\CH 2 >/ 



35 dans laquelle R et n sont tels que definis dans la revendication 1 et 

b) - on condense l'acide carboxylique h€terocyclique preparg dans l'etape (a) 
avec de la o-phenylenediamine pour obtenir le compose desire" de formule : 
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I (C Vn 



H 



dans laqeulle R et n sont tels que definis dans la revendication 1. 

10. Proc^de* de preparation des composes selon la reven- 
dication 1, caracterise en ce que : 

a) - on condense la o-phenylenediamine avec un acide car boxy lique h£terocyclique 
de formule : 



H -N 



\ 



< C Vn 



^ COOH 



pour obtenir un compost de formule 




N-H 



/ 



dans laquelle n est tel que defini dans la revendication 1 et 

b) - on alkyle le compose prepare dans l f 6tape (a) avec un compose de formule 

RX 



dans laquelle X repr£sente un atome d f halogene s pour obtenir le compose 
desire* de formule : 




dans laquelle R et n sont tels que definis dans la revendication 1 . 

11. Nouveaux medicaments utilisables notamment comme 
analg€siques, caracterises en ce qu'ils consistent en composes selon la 
revendication 1 dans les quels R represente un groupe alkyle infer ieur 3 
ph6nyle ou phenyl (alkyle infer ieur) et n est egal a 1 et en leurs sels 
d 1 addition d 1 acide s pharmaceutiques acceptable s. 
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12. Nouveaux medicaments utilisables notamment comme 
tranquilisants, caract^rises en ce qu'ils consistent en composes selon 
la revendication 1 dans lesquels R represents un groupe phenyKalkyle 
inferieur), phenoxy(alkyle inferieur), (alkoxy inf erieur )p'henoxy(alkyle 

5 inferieur), benzoyKalkyle inferieur) ou benzodioxanne-1,4 yl-2 raethyle 

et n est £gal a 2, et en leurs sels d f addition d ? acides pharmaceutiquement 
accep tables. 

13. Compositions therapeutiques, caract€rise*es en ce 
qu'elles contiennent comme ingredient actif un medicament selon l'une 

10 quelconque des revendication 5 11 et 12. 

14. Formes pharmaceutiques appropriees a 1* administration 
des compositions selon la revendication 13, caract£risees en ce qu'on les 
administre a des doses d 1 environ 1 a 500 mg. 
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